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In 1993, Naval Base (NA VBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1, 1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA), with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC The RFI Report Addendum and CMS Work Plan, AOe 

563, Zone E, Revision a was submitted by CH2M-Jones for regulatory review on October 17, 

2002 to complete the RCRA Facility Investigation (RFI) for Area of Concern (AOC) 563 in 

Zone E of CNC This RFI Report Addendum, AOe 563, Zone E, Revision 1 document is 

submitted at this time in accordance with regulatory comments made regarding the 

Revision 0 document. Appendix F of this document presents CH2M-Jones' responses to 

SCDHEC comments regarding the prior submittal. The location of AOC 563 in Zone E is 

shown in Figure 1-1. Figure 1-2 shows an aerial photograph of the site. 

20 1.1 Background 
21 AOC 563 is former Building 37, a locomotive maintenance house constructed in 1913 that 

22 was used until 1939. According to the Resource Conservation and Recovery Act (RCRA) Facility 

23 Assessment (RFA) Report (EnSafe Inc.[EnSafe)/ Allen & Hoshall, 1995a), probable 

24 maintenance activities at Building 37 involved petroleum-based lubricants, chlorinated 

25 solvents and degreasers, and coal or petroleum fuels. Building 177 was built over the site of 

26 former Building 37 in 1955. Building 177 is currently being used for storage and equipment 

27 maintenance activities in support of the operations by Detyens Shipyards, Inc. 

28 The materials of concern identified in the Final Zone E RFI Work Plan, Revision 1 

29 (EnSafel Allen & Hoshall, 1995b) include lubricants, heavy metals, dielectric fluid, 

30 petroleum hydrocarbons, chlorinated solvents and degreasers, and coal! coal by-products. 
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This area of Zone E is zoned M-2, for industrial land use. The CNC RCRA Permit identified 

AOC 563 as requITing a Confirmatory Sampling Investigation (CSI). 

A review of the historical engineering drawings for this site shows that railroad lines were 

previously located directly adjacent to the southwest and northeast sides of former Building 

37. It is likely that railroad lines extended into former Building 37, as shown in Figure A-I 

of Appendix A of this report. The railroad lines were either paved over or removed 

sometime after 1940. 

The RFI was initially conducted by the Navy /EnSafe team. The RFI activities are described 

in the Zone E RFI Report, Revision 0 (EnSafe, 1997). Regulatory review was conducted on this 

document and draft responses to the comments from SCDHEC on this document were 

prepared by the Navy /EnSafe team. A copy of the responses to these comments is provided 

in Appendix B of this document. 

13 1.2 Purpose of the RFI Report Addendum 
14 The purpose of this RFI Report Addendum is to document the results of previous RFI 

15 investigations conducted by EnSafe at AOC 563. This RFI Report Addendum also discusses 

16 various closeout issues and the findings of previous investigations, existing site conditions, 

17 and surrounding area land use. 

18 Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup 

19 Team (BCT) agreed that the following issues should be considered: 

20 • Status of the RFI 

21 • Presence of metals (inorganics) in groundwater 

22 • Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

23 • Potential linkage to Area of Concern (AOC) 699, Investigated Storm Sewers at the CNC 

24 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

25 • Potential linkage to surface water bodies (Zone J) 

26 • Potential contamination associated with oil/water separators (OWSs) 

27 • Relevance or need for land use controls (LUCs) at the site 

28 Information regarding these issues is also provided in this RFI Report Addendum to 

29 expedite evaluation of closure of the site. 
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1 1.3 Report Organization 
'~~ 2 This RFI Report Addendum consists of the following sections, including this introductory 

3 section: 

4 1.0 Introduction - Presents the purpose of the report and background information relating 

5 to the RFI Report Addendum. 

6 2.0 Summary of RFI Conclusions for AOC 563 - Summarizes the conclusions from the RFI 

7 investigations and risk evaluations for AOC 563 as presented in the Zone E RFI Report, 

8 Revision 0 (EnSafe, 1997). 

9 3.0 Interim Measures and UST/AST Removals - Provides information regarding any 

10 interim measures (IMs) or tank removal activities performed at the site. 

11 4.0 Summary of Additional Investigations - Summarizes information, if any, collected 

12 after completion of the Zone E RFI Report, Revision O. 

13 5.0 COPGCOC Refinement - Provides further evaluation of chemicals of potential concern 

14 (COPCs) based on RFI and additional data to assess them as COCs. 

15 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various site 

16 closeout issues that the BCT agreed to evaluate prior to site closeout. 

17 7.0 Recommendations - Provides recommendations for proceeding with site closure for 

18 AOC563. 

19 8.0 References - Lists the references used in this document. 

20 Appendix A- Contains Figure A-I, which presents the site location from the Public Works 

21 Map of the Charleston Naval Shipyard dated December 15, 1939, and depicts the presence 

22 of railroad lines at the site. 

23 Appendix B - Contains responses to SCDHEC comments for AOC 563 from the Zone E RFI 

24 Report, Revision 0 (EnSafe, 1997). 

25 Appendix C - Contains excerpts from the Zone E RFI Report, Revision 0, including 

26 summaries of detections of chemicals and shallow and deep groundwater flow maps for the 

27 site vicinity. 

28 Appendix D contains a copy of the relevant groundwater sampling form for Zone E at the 

29 CNC. 
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1 Appendix E contains the analytical data report and data validation report for the 

2 groundwater sampling event conducted at AOC 563 in November 2002. 

3 Appendix F contains CH2M-Jones' responses to SCDHEC comments on the RFI Report 

4 Addendum and CMS Work Plan, AOC 563, Zone E, Revision 0,. which was originally submitted 

5 on October 17, 2002. 

6 All tables and figures appear at the end of their respective sections. 
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1 2.0 Summary of RFI Conclusions for AOC 563 

2 This section summarizes the results and conclusions from the soil and groundwater 

3 investigations conducted at AOC 563 as reported in the Zone E RFI Report, Revision 0 

4 (EnSafe, 1997). Appendix C contains excerpts from the RFI :report, including a summary of 

5 detections of chemicals and shallow and deep groundwater flow maps for the site vicinity. 

6 As part of the Zone E RFI, soil and groundwater investigations were conducted at AOC 563 

7 during 1996-1998. The RFI report presented the results of these investigations and 

8 conclusions concerning contamination and risk, as summarized in the following sections. A 

9 further evaluation of the COCs identified at this site is provided in Section 5.0. Figure 2-1 

10 shows the soil and groundwater sampling locations. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

2.1 Soil Sampling and Analysis 
The RFI at AOC 563 included the collection and analysis of six surface soil and six 

subsurface soil samples from locations under concrete and asphalt pavement during a 

single sampling event. Surface soil and subsurface soil samples were also collected during 

the installation of the three shallow monitoring wells at the site. All samples were analyzed 

for volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), metals, 

pesticides/polychlorinated biphenyls (PCBs), and cyanide. The soil boring locations were 

identified as E563SBOOI through E563SB009. Two soil samples (one surface and one 

subsurface) were selected as duplicates and were also analyzed for herbicides, 

organophosphorus (OP) pesticides, hexavalent chromium, and dioxins. 

2.1.1 Surface Soil Results 
During the RFI, surface soil detections of organic compounds were evaluated against the 

u.s. Environmental Protection Agency (EPA) Region III industrial risk-based 

concentrations (RBCs) (adjusted to a hazard index [HI]=O.1 for noncarcinogens). The surface 

soil detections of inorganic compounds were evaluated agaiinst the EPA Region III 

industrial RBCs (HI=O.1 for noncarcinogens) and the Zone E background reference 

concentrations (BRCs). 

Detected concentrations of organic and inorganic analytes exceeding their respective criteria 

are as follows: 

VOCs: No VOC detections exceeded the screening criteria in surface soil. 
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1 SVOCs: No SVOC detections exceeded the screening criteria in surface soil. 

2 Dioxins: There were no detections in surface soil above the screening criteria for dioxin 

3 compounds. 

4 Inorganics: No inorganic detections exceeded the screening criteria for surface soil. 

5 Pesticides/PCBs: There were no detections of pesticides/PCBs above screening criteria. 

6 2.1.2 Subsurface Soil Results 
7 During the RFI, subsurface soil detections of organic compounds were compared to generic 

8 soil screening levels (SSLs) (based on a dilution attenuation factor [DAF]=10) and the Zone 

9 E BRCs. Subsurface soil detections of inorganic compounds were compared to generic SSLs 

10 (DAF=1O) and the Zone E BRCs. 

11 Detected concentrations of organic and inorganic compounds from subsurface soil samples 

12 are as follows: 

13 VOCs: No VOC detections exceeded the screening criteria in subsurface soil. 

14 SVOCs: No SVOC detections exceeded the screening criteria in subsurface soil. 

15 Dioxins: There were no detections in subsurface soils above the screening criteria for dioxin 

16 compounds. 

17 Inorganics: No inorganic detections exceeded the screening criteria in subsurface soil. 

18 PesticidesIPCBs: There were no detections of pesticides/PCBs above screening criteria. 

19 2.2 Groundwater Sampling and Analysis 
20 The RFI investigation for AOC 563 included three shallow monitoring wells, identified as 

21 E563GWOOl, E563GW002, and E563GW003 (formerly NBCE563001, NBCE563002, and 

22 NBCE563003), and one deep monitoring well, identified as 1E563GWOID (formerly 

23 NBCE56301D, installed at the eastern and western ends of AOC 563 inside Building 177. 

24 Figure 2-1 presents the locations of the groundwater monitoring wells. Groundwater 

25 samples were analyzed for VOCs, SVOCs, metals, cyanide, pesticides/PCBs, chlorides, 

26 sulfates, and total dissolved solids (IDS). No duplicate samples were collected at this site. 

27 During the RFI, each well was sampled four times between 1996 and 1997. Detections in 

28 groundwater samples were compared with the EPA Region III tap water RBCs, maximum 

29 contaminant levels (MCLs) and the Zone E BRCs for shallow and deep aquifers. 
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1 2.2.1 Shallow Groundwater Results 
2 Analyte concentrations in shallow groundwater samples W'2re detected as follows at this 

3 site: 

4 VOCs: The RFI report identified detections in the first sampling event only. Among the 

5 detected VOC analytes, only trichloroethene (TCE), at a concentration of 120 micrograms 

6 per liter (I-Ig/L), exceeded both its secondary MCL of 5.00 /-lg/L and the tap water RBC of 

7 1.60 /-lg/L (HI~O.l). 

8 SVOCs: No SVOC detections exceeded the screening criteria in shallow groundwater 

9 samples from AOC 563. 

10 lnorganics: The Zone E RFI Report, Revision 0 reported detections in the first sampling event 

11 only. Among detected inorganic analytes, the RFI identified six metals as exceeding at least 

12 one of the RFI screening criteria: 

13 • Aluminum - one sample (E563GW00101) exceeded both the tap water RBC and shallow 

14 groundwater BRC for aluminum at a concentration of 22,000 /-lg/L. No shallow 

15 groundwater MCL was developed for aluminum in Zone E during the RFI. 

16 • Arsenic - two samples (E563GW00101 and E563GW0020l) exceeded both the tap water 

17 RBC and shallow groundwater BRC for arsenic at concentrations of 34.4 /-lg/L and 26.7 

18 /-lg/L, respectively. Neither detection exceeded the arsenic MCL of 50 /-lg/L. 

19 • Chromium - one sample (E563GWOO101) exceeded both the tap water RBC and shallow 

20 groundwater BRC for chromium at a concentration of 42.9 /-lg/L. The detection did not 

21 exceed the chromium MCL of 100 /-lg/L. 

22 • Iron - two samples (E563GWOO101 And E563GW00201) exceeded both the tap water 

23 RBC and shallow groundwater BRC for iron at concentrations of 29,000 /-lg/L and 6,160 

24 /-lg/L, respectively. No shallow groundwater BRC or MeL was developed for iron in 

25 Zone E during the RFI. 

26 • Lead - one sample (E563GWOOlOl) with a concentration of 17.6 /-lg/L exceeded both the 

27 treatment technique action level (TTAL) for lead of 15 /-lg/L and the Zone E shallow 

28 groundwater BRC of 4.8 milligrams per liter (mg/L). 

29 PesticidesIPCBs: There were no detections of pesticides/PCBs above laboratory detection 

30 limits in shallow groundwater samples from AOC 563. 
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1 2.2.2 Deep Groundwater Results 
2 Detections in the deep groundwater samples at the site were as follows: 

3 VOCs: There were nO VOC detections above laboratory detection limits in deep 

4 groundwater samples from AOC 563. 

5 SVOCs: There were no SVOC detections above laboratory detection limits in deep 

6 groundwater samples from AOC 563. 

7 Inorganics: None of the detected metals exceeded their respective tap water RBCs, MCLs, or 

8 deep groundwater BRCs. 

9 PesticideslPCBs: There were no detections of pesticides/PCBs above laboratory detection 

10 limits in deep groundwater samples from AOC 563. 

11 2.3 RFI Human Health Risk Assessment (HHRA) 
12 The RFI report used a fixed-point risk evaluation (FRE) approach at this site. The FRE 

13 considered site resident and site worker scenarios. The detailed risk assessment for the 

14 AOC 563 site are presented in Sections 10.31.6.2 and 10.31.6.3 of the Zone E RFI Report, 

15 Revision 0 (EnSafe, 1997). 

16 2.3.1 Soils 
17 For the unrestricted (i.e., residential) future land use scenario, BEQs were retained as COCs 

18 for surface soil. No COCs were identified in subsurface soil at AOC 563, and no COCs were 

19 identified in soil during the RFI under the industrial reuse scenario. 

20 2.3.2 Groundwater 
21 Aluminum, arsenic, lead, and TCE were retained as shallow groundwater COCs. The FRE 

22 did not identify any COCs in deep groundwater monitoring: wells at AOC 563. 

23 2.4 RFI Conclusions and Recommendations 
24 The Zone E RFI Report, Revision 0 recommended that a CMS be conducted for 1) BEQs in 

25 surface soil, and 2) aluminum, arsenic, lead, and TCE in shallow groundwater at AOC 563. 
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1 3.0 Interim Measures and USTI AST Removals 

2 3.1 UST/AST Removals 
3 A review of available maps and documents by CH2M-Jones did not reveal the presence of 

4 an underground storage tank (UST). An aboveground storage tank (AST) used to store 

5 kerosene is located outside at the southwest comer of Building 177, which is outside the 

6 boundary of AOC 563. 

7 3.2 Interim Measures 
8 There were no IMs conducted at the site. 
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1 4.0 Summary of Additional Investigations 

2 4.1 Groundwater Sampling and Analysis 
3 Additional groundwater sampling was conducted by the Navy /CH2M-Jones team during 

4 November 2002 in order to delineate the nature and extent of chlorinated VOCs (CVOCs) 

5 that were previously detected in groundwater in the vicinity of AOC 563. 

6 As part of this sampling event, six shallow and two deep groundwater monitoring wells 

7 were installed. Figure 4-1 shows the locations of these new wells and other wells previously 

8 installed near AOC 563 as part of the initial RFI. Samples from these wells were analyzed 

9 for VOCs and geochemical parameters such as ferrous iron, oxidation reduction potential 

10 (ORP), and dissolved oxygen (00). In addition, other existing shallow and deep 

11 groundwater monitoring wells in this area that are associated with AOCs 563, 569, and 570 

12 (see Figure 4-1) were also sampled for VOCs. Samples from some of these additional wells 

13 were also analyzed for the geochemical parameters mentioned above. Appendix E contains 

14 copies of the validated analytical results report, the data va1idation narratives, and 

15 summaries relevant to the November 2002 groundwater sampling. 

16 4.1.1 Shallow Groundwater Sampling Results 
17 Among the detected VOCs, exceedances of the respective MCLs were identified for 

18 tetrachloroethene (PCE) and trichloroethene (TCE). The single exceedance of PCE was 

19 detected in the sample from well E563GW005 at 7.8 !!g/L, above its MCL of 5 !!g/L. The 

20 TCE detections were found above the MCL of 5 !!g/L in wells E563GWOOl, E563GW002, 

21 E563GW004 and E563GW006, ranging from 5.4 !!g/L to 1,700 !!g/L, as shown in Table 4-1. 

22 4.1.2 Deep Groundwater Sampling Results 
23 Among the detected VOCs, exceedances of respective MCLs were identified for 1,2-

24 dichloroethene (1,2-DCE) and TCE. A single exceedance of 1,2-DCE was found in the 

25 sample from E563GW04D, at 145 !!g/L, above the MCL for cis-l,2-DCE of 70 !!g/L. Two 

26 detections of TCE exceeded the MCL of 5 !!g/L. These dete<:tions were found in the samples 

27 from E563GW04D at 1,700 !!g/L, and in the sample from E563GW07D at 46.7 !!g/L. 
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2 The COPCs identified for shallow groundwater are TCE and PCE. The COPCs identified for 

3 deep groundwater are 1,2-DCE and TCE. 
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TABLE 4-1 
VOG Detections in Shallow and Deep Groundwater, November 2002 Sampling 

'<0"-,.,, RFI Report Addendum, AOC 563, Zone E, Charleston Naval Complex 

EPA Region III 
Sample Sample Concentration Date Tap water RBC MCl 

Parameter location Identification ("giL) Qualifier Sampled (HI=O_l )("gIL) (I'QIL) 

Acelone E563GW003 563GW003M4 10.7 J 11/1812002 61 NA 

Benzene E563GW004 563GW004M4 0.41 J 11/2212002 0.32 5 

E563GW005 563GW005M4 0.34 J 11/21/2002 

1,2-DCE (Iotal) E563GWOOI 563GW001M4 10.2 J 11/18/2002 5.5 70 

E563GW002 563GW002M4 7.6 J 11118/2002 

E563GW004 563GW004M4 1.2 J 11/2212002 

E563GW006 563GW006M4 9.6 = 11/21/2002 

E563GW009 563GW009M4 0.74 J 11/2212002 

E563GW04D 563GW04DM4 145 = 11/22/2002 

E563GW07D 563GW07DM4 7.5 = 11/22/2002 

Irans-l,2-DCE E563GWool 563GW001M4 1.9 J 11/18/2002 12 100 

E563GW002 563GW002M4 1.4 J 11/18/2002 

"'" cis-l,2-DCE E563GWOOI 563GW001M4 8.3 J 11118/2002 6 70 

E563GW002 563GW002M4 6.1 J 11/18/2002 

E563GW004 563GW004M4 1.2 J 11/2212002 

E563GW006 563GW006M4 9.6 = 11/21/2002 

E563GW009 563GW009M4 0.74 J 11/2212002 

E563GW04D 563GW04DM4 145 = 11/2212002 

E563GW07D 563GW07DM4 7.5 = 11/2212002 

Elhylbenzene E563GW004 563GW004M4 0.41 J 11/2212002 134 700 

E563GW006 563GW006M4 0.31 J 11/21/2002 

E563GW007 563GW007M4 0.22 J 11/2212002 

E563GW008 563GW008M4 0.29 J 11/21/2002 

PCE E563GW002 563GW002M4 0.55 J 11/18/2002 1.1 5 

E563GW003 563GW003M4 2.6 J 11118/2002 

E563GW003 563HW003M4 2.7 J 11/18/2002 

E563GW004 563GW004M4 0.65 J 11/2212002 

E563GW005 563GW005M4 7.8 = 11/2t/2002 

E563GW006 563GW006M4 4.2 J 11/21/2002 

"-
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TABLE 4-1 
VaG Detections in Shallow and Deep Groundwater, November 2002 Sampling 

'-,,.,," RFI Report Addendum, AOC 563, Zone E, Charleslon Naval Complex 

EPA Region III 
Sample Sample Concentration Date Tap water RBC MCl 

Parameter location Identification (I,glL) Qualifier Sampled (HI:0.1) (I'!JIL) (I'gll) 

PCE E563GW008 563GW008M4 0.84 J 11/21/2002 1.1 5 

E563GW07D 563GW07DM4 0.89 J 11/2212002 

TCE E563GWOOI 563GW001M4 B8 J 11/18/2002 1.5 5 

E563GW002 563GW002M4 5.4 J 11/18/2002 

E563GW003 563HW003M4 2.9 J 11/18/2002 

E563GW003 563GW003M4 3.2 J 11/18/2002 

E563GW004 563GW004M4 71.3 = 11/2212002 

E563GW005 563GW005M4 0.92 J 11/21/2002 

E563GW006 563GW006M4DL I 110 = 11/21/2002 

E563GW007 563GW007M4 2.4 J 11/2212002 

E563GW008 563GW008M4 1.3 J 11/21/2002 

E563GW009 563GW009M4 5 11/2212002 

E563GW04D 563GW04DM4 

~ 
11/2212002 

~~. 

E563GW07D 563GW07DM4 46.7 = 11/22/2002 

m+p Xylene E563GW004 563GW004M4 0.87 J 11/22/2002 1,216 10,000 

E563GW006 563GW006M4 0.64 J 11/21/2002 

E563GW008 563GW008M4 0.63 J 11/21/2002 

o-Xylene E563GW004 563GW004M4 0.28 J 11/22/2002 1,216 10,000 

Xylenes, Total E563GW004 563GW004M4 1.2 J 11/2212002 1,216 10,000 

E563GW006 563GW006M4 0.64 J 11121/2002 

E563GW008 563GW008M4 0.63 J 11/2112002 

All values are presented in units of micrograms per liter (pg/l). 

Concentrations in bold and outlined within the table represent exceedanc:es of the screening criteria, 
HI Hazard Index 

MCl Maximum Contaminant level 

NA Not applicablelnot available 
: Indicates that analyle is detected at the concentration shown. 

J Indicates an estimated value. A • J" qualifier may signify that the concentration is below the pal, or that the" J" has 
been applied as a result of the data validation. 
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5.0 COPC/COC Refinement 
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The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified BEQs as surface soil COCs and 

aluminum, arsenic, lead, and TCE as shallow groundwater COCs for AOC 563. These 

chemicals are discussed further in the following sections. 

In addition, the BCT has agreed that detections of VOCs in surface and subsurface soil 

should be rescreened using generic SSLs that are based on DAF=1. This section presents the 

results of this additional screening. 

8 5.1 COCs in Surface Soil 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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23 

24 
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28 
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30 

5.1.1 BEQs 
The RFI reported that among detected SVOC compounds, BEQ concentrations (which 

ranged from 0.501 to 137.8 micrograms per kilogram [!1g/kg)) did not exceed the industrial 

land use RBC of 780 !1g/kg for benzo[a]pyrene. However, BEQs were identified in the RFI 

report as a COPC based on exceedances of the residential RBC of 88 !1g/kg for 

benzo[a]pyrene. Based on the BEQ calculation method currently adopted by the CNC BCT, 

the BEQ concentrations in the soil samples range from 287 to 474 !1g/kg and do not exceed 

the CNC BEQ sitewide reference concentration of 1,304 !1g/kg, as shown in Table 5-1. For 

these reasons, BEQs are not considered COCs for surface soil at this site. 

5.1.2 Soil voe Screening using SSL at DAF=1 
Soil VOC detections were compared to SSLs at DAF =1. Acetone, methylene chloride, and 

TCE were detected in soil samples at AOC 563. Only one chemical, methylene chloride, 

exceeded this screening criteria. Methylene chloride was detected in three of nine surface 

soil samples and five of nine subsurface soil samples. The detections of methylene chloride 

above the SSL (DAF=I) ranged from 13 to 16 !1g/kg in three surface soil samples, and from 

7 to 25 !1g/kg in five subsurface soil samples, as shown in Tables 5-2 and 5-3. All of these 

detections exceeded the SSL of 1 !1g/kg (DAF=l). 

Because methylene chloride concentrations in several soil samples exceeded the generic 

SSL, a site-specific SSL was calculated for both the unpaved and paved scenarios. The 

reported concentrations of methylene chloride were compared to the site-specific SSLs. The 

SSL calculation is consistent with the EPA Soil Screening Guidance: Technical Background 

Document (EPA, 1996a) and the EPA Soil Screening Guidance: User's Guide (EPA, 1996b) . 
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1 Table 5-4 presents the SSL calculations and input parameters. The table shows the 

2 calculation of SSLs for both paved and unpaved site conditions. The unpaved and paved 

3 SSLs are also shown in Tables 5-2 and 5-3. 

4 A comparison of detected concentrations of methylene chloride to the site-specific SSLs 

5 resulted in one of the 16 soil samples exceeding the unpaved SSL. All samples contained 

6 methylene chloride at concentrations below the paved SSL. 

7 Because individual exceedances of the SSL do not necessarily represent a threat to local 

8 groundwater, the mean methylene chloride concentration was compared to the site-specific 

9 SSLs. Table 5-5 presents the reported VOC concentrations and the calculated mean 

10 concentrations. The detected concentration of each sample was used in the calculation of the 

11 mean concentration. For samples where methylene chloride was not detected, one-half of 

12 the reported value was used in the calculation. 

13 As can be seen in Table 5-5, the mean concentration of methylene chloride (0.007 mg/kg) is 

14 below the paved and unpaved site-specific SSLs. It is not expected to present a threat to the 

15 shallow groundwater, even when based on an unpaved scenario. There is currently a 

16 building located on this site, and the site is expected to remain paved. Therefore, the 

17 migration of methylene chloride is highly unlikely. Based on this information, methylene 

18 chloride is not considered a soil COC at AOC 563. 

19 5.2 COCs in Groundwater 

20 
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5.2.1 Aluminum 
The RFI report considered aluminum to be a COC based on the detections of aluminum 

above the EPA Region III tap water RBC in shallow groundwater at AOe 563. One of these 

detections during the initial sampling event (E563GWOOl: 22,000 J.lg/L) exceeded the 

maximum Zone E background aluminum concentration in shallow groundwater of 16,100 

J.lg/L. There is no primary MCL for aluminum. The groundwater sampling form for this 

well for the sampling event where elevated aluminum was detected indicates that the 

groundwater turbidity was elevated at the time of sampling; (367 nephelometric turbidity 

units [NTUs)). This elevated turbidity is likely the reason for the elevated aluminum in this 

sample. Appendix D contains a copy of the groundwater sampling form. The aluminum 

detections in well E563GWOOl in the subsequent three groundwater sampling events were 

below the maximum Zone E background aluminum concentration in shallow groundwater, 

as shown in Table 5-6. Based on the information presented above, aluminum is not a 

groundwater eoc for this site. 
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5.2.2 Arsenic 
The RFI report considered arsenic to be a COC at AOC 563 based on its detection in two 

shallow groundwater samples, 563GW00101 and 563GW0020l, at concentrations of 34.4 and 

26.7 !!g/L, respectively, that exceeded both the tap water RBC and shallow groundwater 

BRC for arsenic. However, neither detection exceeded the state of South Carolina arsenic 

MCL of 50 !!g/L, as shown in Table 5-6. Arsenic detections during the subsequent 

groundwater sampling events were also below the MCL. For this reason arsenic is not a 

shallow groundwater COC for this site. 

5.2.3 Lead 
The RFI report considered lead to be a COC at AOC 563 based on its detection in one 

shallow groundwater sample during the initial sampling event (E563GWOOl: 17.6 !!g/L) 

that exceeded both the TTAL of 15 !!g/L and shallow groundwater BRC of 4.8 !!g/L for 

lead. Lead detections in well E563GWOOl in the subsequent three groundwater sampling 

events were below the TTAL of 15 !!g/L and the maximum Zone E background lead 

concentration in shallow groundwater of 47!!g/L, as shown in Table 5-6. The groundwater 

sampling form for this well for the sampling event where elevated lead was detected 

indicates that the groundwater turbidity was also elevated at the time of sampling (367 

NfUs). The elevated turbidity is likely the reason for the elevated lead in this sample. See 

Appendix D for a copy of the groundwater sampling form. Based on the information 

presented above, lead is not a shallow groundwater COC for AOC 563. 

5.2.4 TeE 
Table 5-6 and Figure 5-1 show the detected TCE concentrations in shallow groundwater and 

deep groundwater at AOC 563 from the RFI and 2002 sampling events. 

Shallow Groundwater 

As shown in Figure C-l included in Appendix C, the shallow groundwater flow in the 

vicinity of AOC 563 is in a northeasterly direction. During the installation of well 

E563GW004 in the November 2002 sampling event, TCE was detected in the well at 71.3 

!!g/L, which is above the MCL of 5 !!g/L. Well E563GW004 is located directly upgradient of 

AOC 563. Figure 5-1 presents the TCE results from the groundwater sampling conducted 

during November 2002. 

In the cross-gradient wells on the western side of AOC 563, TCE concentrations in well 

E563GW003, which is slightly cross-gradient compared to E563GW004, showed a steadily 

decreasing trend over the seven sampling events, decreasing from 120 !!g/L to a detection 
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1 of 3.2 !!g/L. This indicates the possibility of a low-level source in this area that has 

2 attenuated naturally over time near well E563GW003. TCE concentrations in well 

3 E569GW004, which were installed during March 2002, were 0.45 !!g/L during the March 

4 2002 sampling event and 0.8 mg/L during the November 2002 sampling event, which is 

5 below the MCL of 5 !!g/L. TCE concentrations in well E563GW005, installed during 

6 November 2002, was 0.92 mg/L. In well E563GW006 (also installed in November 2002), the 

7 TCE concentration was 110 mg/L, indicating a possible localized source in this area. 

8 TCE detections in well E563GW002, which is downgradient of AOC 563, showed only one 

9 slight exceedance of the MCL in the third and fourth sampling events (each at 6 !!g/L), 

10 followed by estimated detections below the MCL in two subsequent sampling events. In the 

11 most recent sampling event in November 2002, TCE was detected in this well at 5.4 !!g/L, 

12 slightly above the MCL, indicating that TCE concentrations in this area are generally not 

13 elevated well above the MCL. In other cross-gradient wells on the eastern (downgradient) 

14 direction, TCE detections in wells E563GW007 and E563GW008 were below the MCL. TCE 

15 concentrations in the cross-gradient well E563GWOOI (on the eastern side) peaked during 

16 the third sampling event in 1996 and showed a decrease to levels below laboratory 

17 detection limits in 1998. 

18 Based on these trends, TCE appears to be present at fairly low concentrations in shallow 

19 groundwater, from a nearby low-level TCE source on the western (upgradient) side of AOC 

20 563, but does not appear to be present downgradient of AOC 563 in levels sufficient to 

21 indicate that historic operations associated with Building 37 (which was demolished prior 

22 to the construction of Building 177 in 1955) are causing groundwater contamination. 

23 A new site (AOC 723) has been identified for investigation on the southwestern side of 

24 Building 177, directly upgradient of AOC 563. As part of the RFI for AOC 723, an additional 

25 shallow well E723GWOOl, has been proposed to be installed in the RFI Work Plan for AOC 

26 723 (CH2M-Jones, 2003). The groundwater contamination due to TCE in the vicinity of 

27 AOC 563 will be evaluated for corrective measures as part of the AOC 723 investigations. 

28 Based on the above observations, for the purposes of this RFIRA, TCE will not be evaluated 

29 as a shallow groundwater COC, but will be retained as a COPC for AOC 723. 

30 Deep Groundwater 
31 As indicated in Figure C-2 included in Appendix C, the deep groundwater flow in the AOC 

32 563 area is in an easterly direction. There are two deep groundwater monitoring wells in 

33 this area. These are E563GW04D, which is cross-gradient of AOC 563 on the southwestern 

34 side, and E563GWOlD, which is downgradient of AOC 563. 
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There was an elevated TCE detection of 1,700 [lg/L in well E563GW04D in November 2002, 

when it was sampled after installation. It is unlikely that historic operations at AOC 563 are 

the source of this TCE detection, and the detection could be due to another source in the 

vicinity of this well. 

TCE detections in the downgradient RFI well E563GWOlD during six RFI sampling events 

and the November 2002 sampling event have all been below laboratory detection limits, 

indicating that operations at AOC 563 have not impacted the deep groundwater in this area. 

Based on these observations, TCE is not considered a COC in deep grOtmdwater at AOC 

563. The elevated detection in well E563GW04D will be evaluated as part of the AOC 723 

investigation, as indicated above. 

5.2.5 1,2-DCE 
Table 5-6 and Figure 5-2 show the detected 1,2-DCE concentrations in shallow groundwater 

and deep groundwater at AOC 563 from the RFI and 2002 sampling events. 

Shallow Groundwater 
Detections of 1,2-DCE in groundwater monitoring wells in the vicinity of AOC 563 during 

the RFI and November 2002 sampling events were all below the MCL of 70 [lg/L. Therefore, 

1,2-DCE is not considered a COC in shallow groundwater for AOC 563. 

Deep Groundwater 
During the RFI and November 2002 sampling events, there was only one detection of 1,2-

DCE exceeding the MCL of 70 [lg/L. This detection of 145 [lg/L was found in the sample 

from well E563GW04D. This well is cross-gradient of AOC 563, and it is unlikely that the 

1,2-DCE detection in this well is a result of contamination due to historical operations at 

AOC 563. This 1,2-DCE exceedance will be addressed as part of the RFI for AOC 723. Based 

on these observations, 1,2-DCE is not considered a deep groundwater COC at AOC 563. 

5.2.6 PCE 
Table 5-6 and Figure 5-3 show the detected PCE concentrations in shallow and deep 

groundwater at AOC 563 from the RFI and 2002 sampling events. 

Shallow Groundwater 
Among the detected concentrations of PCE from the RFI and November 2002 sampling in 

the wells near AOC 563, there were historic detections above MCL of 5 [lg/L in only three 

wells: E563GW003, E569GW004, and E563GW005. 
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1 In well E563GWOO3, there was one detection of PCE of 37 elg/L in the fourth of seven 

2 sampling events, preceded and followed by detections below laboratory detection limits. 

3 This well is upgradient of AOC 563. 

4 In well E569GW004, which was installed during March 2002, there was a PCE detection of 

5 5.9 l-Ig/L during the March 2002 sampling and 11.7l-1g /L during the November 2002 

6 sampling. This well is located farther upgradient of well E563GW003, as presented in Figure 

7 5-3. 

8 In well E563GW005, which was installed during November 2002, there was a PCE detection 

9 of 7.8l-1g/L, which is above the MCL. This concentration was detected during the 

10 November 2002 sampling. The well is located cross-gradient of AOC 563. 

11 All of these wells are located on the upgradient (southern and western) side of AOC 563. 

12 None of the wells on the downgradient (northern and eastern) side of AOC 563 showed 

13 PCE detections above MCL. These observations indicate that the PCE detections on the 

14 western side of AOC 563 are not a result of historic operations at AOC 563. The exceedances 

15 in well E569GW004, as described above, will be addressed as part of the CMS for AOCs 569, 

16 570, and 578. Based on these observations, PCE is not considered a COC in shallow 

17 groundwater for AOC 563. 

18 Deep Groundwater 

19 There were no detections of PCE above its MCL of 5l-1g/L in the deep groundwater 

20 monitoring wells E563GWOID, E563GW04D, or E563GWO?D, which are located in the 

21 vicinity of AOC 563. Therefore, PCE is not considered a deep groundwater COC at this site. 

22 5.3 COC Summary 
23 Based on the discussions above, recent sampling indicates that a low-level source of 

24 chlorinated VOCs upgradient of AOC 563, appears to be contributing to shallow 

25 groundwater contamination in the upgradient areas. Deep groundwater contamination 

26 from VOCs was not found above MCLs in the deep groundwater monitoring wells in the 

27 vicinity of AOC 563. As discussed above, groundwater contamination from chlorinated 

28 VOCs upgradient and cross-gradient of AOC 563 are proposed to be addressed under the 

29 RFI for AOC 723. No other COCs for any media under either the unrestricted or industrial 

30 future land use scenarios have been identified at this site . 
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TABLE 5-1 
Detected Concentrations of BEOs in Surtace and Subsurtace Soil at AOC 563 
RFI Report Addendum, AOC 563, Zone E, Charleston Naval Complex 

Concentration 
Parameter Station 10 Sample 10 (1'9/kg) Qualifier 

BEQs' Surface Soil 

E563SBOOI 563SB0010l 425 = 

E563SB002 563SB00201 439 U 

E563SB003 563SB00301 328 = 

E563SB004 563SB00401 474 U 

E563SB005 563SB00501 462 U 

E563SB006 563SB00601 438 = 

E563SB007 563SB00701 287 = 

E563SBOOB 563SBOOBOI 423 = 

E563SB009 563SB00901 416 U 

Subsurface Soil 

E563SBOOl 563SB00102 451 U 

E563SB002 563SB00202 275 = 

E563SB003 563SB00302 427 

E563SB004 563SB00402 474 U 

E563SB005 563SB00502 428 U 

E563SB006 563SB00602 439 U 

E563SB007 563SB00702 286 = 

E563SB008 563SBOOB02 462 U 

E563SB009 563SB00902 437 = 

All values are presented in units of micrograms per kilogram (JIg/kg) . 

Date 
Collected 

01/29/1996 

01/29/1996 

01/29/1996 

01/2£1/1996 

01/2£1/1996 

01/30/1996 

01/30/1996 

01/30/1996 

01/30/1996 

01/2£111996 

01/29/1996 

01/29/1996 

01/29/1996 

01/2£111996 

01/30/1996 

01/30/1996 

01/3011996 

01/3011996 

RFI REPORT ADDENDUM, AOC 563, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JUNE 2003 

Zone E 
EPA Region Background 

III Residential SSL Range of 
RBC (OAF=I) Conc_ 

88 NA 1,304 

88 NA 1,400 

• BEO calculation method based on the background PAHs study report, Technical Information for Development of 
Background BEQ Values (GH2M-Jones, February 2001). 

J Indicates an estimated value. One or more quality control (OG) parameters were outside control limits or the value was 
detected below the laboratory's quantification limit. 

NA Not applicablelnot available. 

U Indicates that the concentration was not detected. 

AOC563ZEAFIAAREV1.00C ~7 



TABLE 5-2 
Volatile Organic Compounds Detected in Surface Soil at AOC 563 
RFI Report Addendum, AOC 563, Zone E, Charleston Naval Complex 

Parameter Station ID 

Acetone E563SB005 

Methylene 
E563SB001 

Chloride 

E563SB002 

E563SB003 

TCE E563SB003 

Sample ID 

563SB00501 

5638B00101 

563SB00201 

563SB00301 

563SB00301 

Date 
Collected 

01/29/1996 

01/29/1996 

01/29/1996 

01/29/1996 

01/29/1996 

Concentration 
(mglkg) 

0.072 

0.014 

0.016 

0.013 

0.002 

All values are presented in units of milligrams per kilogram (mg/kg). 

RFI REPORT ADDENDUM, AOC 563, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JUNE 2003 

SSl.generlc SSLullpaved SSLpaved 
Qualifier (OAF=1) (OAF=4.9) (DAF=49) 

J 0.8 NA NA 

= 0.001 0.016 0.156 

= 

= 

J 0.015 NA NA 

SSL""e', values are from the EPA Soil Screening Guidance (EPA, 1996a) 

S8L.opa",,, values are calculated for site- and chemical-specific data (see Table 5-4). 

SSL,,"ed values are calculated for site- and chemical-specific data (see Table 5-4). 

J Indicates an estimated value. One or more quality control (OC) parameters were outside control limits or the 
value was detected below the laboratory's quanttlication limit. 

Indicates that the compound was detected, the reported concentration is the measured concentration. 

NA Not availablelnot applicable. 

AOC563ZERFIRAREV 1.DOC 5-6 



' ........ 

RFI REPORT ADDENDUM, AOC 563, ZONE E 
CHARLESTON NAVAL COMPlEX 

REVISION 1 
JUNE 2003 

TABLE 5-3 
Volatile Organic Compounds Detected in Subsurface Soil at AOC 563 
RFI Report Addendum, AOC 563, Zone E, Charleston Naval Complex 

Date Concentration SSi.generlc 
Parameter Station ID Sample 10 Collected (mglkg) Qualifier (OAF=l) 

Methylene E563SB001 563SB00102 01/29/1996 0.010 ; 

Chloride 

E563SB002 563SB00202 01/29119961 0.025 ; 

E563SB003 563SB00302 01/29/1996 0.008 ; 

E563SB004 563SB00402 01/29/1996 0.007 ; 

E563SB005 563SB00502 01/29/1996 0.008 ; 

All values are presented in units of milligrams per kilogram (mg/kg). 

SSt.".OOri' values are from the EPA Soil Screening Guidance (EPA, 1996a) 

SS4m,""d values are calculated for site· and chemical·specific data (see Table 5·4). 

SSL."a"d values are calculated for site· and chemical·specific data (see Table 5·4). 

Bold values exceed the SSL..",,,,,,, value. 

0.001 

SSLunpaved 
(OAF=4.9) 

0.016 

; Indicates that the compound was detected, the reported concentration is the measured concentration. 

NA Not applicablelnot available. 

AOC563ZERFIRAREV1.DOC 

SSLpaved 
(OAF=49) 

0.156 

5-9 
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TABLE 5·5 

RFI REPORT ADDENDUM, AOC 563, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
JUNE 2003 

Calculated Mean Concentration and SSL Comparison for Methylene Chloride in Soil at AOC 563 
RFI Report Addendum, AOC 563, Zone E, Charleston Naval Complex 

Concentration Value Used Mean SSLunpaved SSLpaved 
Station 10 Sample ID (mglkg) Qualifier for Mean Concentration8 (OAF=4.9) (OAF=49) 

E563SB001 563SB00101 0.014 = 0.014 0.008 0.016 0.156 

5638B00102 0.01 0.010 

E5638B002 5638B00201 0.016 0.016 

5638B00202 0.025 = 0.025 

E5638B003 5638B00301 0.013 0.013 

5638B00302 0.008 = 0.008 

E5638B004 5638B00401 0.006 U 0.003 

5638B00402 0.007 = 0.007 

E5638B005 5638B00501 0.006 U 0.003 

5638B00502 0.008 = 0.008 

E5638B006 5638B00601 0.006 U 0.003 

5638B00602 0.006 U 0.003 

E5638B007 5638B00701 0.014 U 0.007 

5638B00702 0.006 U 0.003 

E5638B008 5638B00801 0.006 U 0.003 

5638B00802 0.006 U 0.003 

E5638B009 5638B00901 0.005 U 0.003 

5638B00902 0.Q15 U 0.008 

All values are presented in units of milligrams per kilogram (mglkg). 

, Mean concentration was calculated using the reported value for samples where the compound was detected and 
112 the reported value for non-detects (U and UJ) unless noted. Otherwise, U indicates that the compound was 
not detected, the reported concentration is the detection limit. 

All samples were collected on January 29, 1996. 

= Indicates that the compound was detected, the reported concentration is the measured concentration. 

AOC563ZERFIRAREV1.00c 5-11 
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Section 6.0 



RFI REPORT ADDENDUM, AOC 563, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION I 
JUNE 2003 

1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 

5 

The Zone E RFI Report, Revision a (EnSafe, 1997) addressed SWMUs/ AOCs within Zone E of 

the CNC, including AOC 563. 

6 

7 

8 

the discussion presented in Section 5.0, no COCs in soils or groundwater have been 

identified at AOC 563. 

9 6.2 Presence of Inorganics in Groundwater 
10 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

11 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

12 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

13 followed by detections of these same metals below the MCL or below the practicable 

14 quantitation limit. 

15 There were no detections of antimony or thallium in shallow or deep wells above the 

16 laboratory detection limits. There were no detections of arsenic above the MCL determined 

17 for the State of South Carolina in samples from the shallow or deep groundwater 

18 monitoring wells. Therefore, further evaluation of this issue is not warranted. 

19 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
20 Sewers at the CNC 
21 There are no data suggesting that there was an impact to the sanitary sewers from this site. 

n Therefore, further evaluation of this issue is not warranted, 

23 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
24 at the CNC 
25 No direct impact from this site to the investigated storm sewers is known to exist. 

26 Therefore, no further evaluation of this issue is warranted. 

AOC563ZERFJRAREV l.DOC 6-1 
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REVISION 1 
JUNE 2003 

1 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
2 at the CNC 
3 The nearest existing railroad line to AOC 563 is approximately 100 feet north of the site. 

4 There is no known linkage between AOC 563 and the investigated railroad lines of AOC 

5 504, thus further evaluation of this issue is not warranted. 

6 6.6 Potential Migration Pathways to Surface Water Bodies at 
7 the CNC 
8 The nearest surface water body to AOC 563 is the Cooper River, which lies approximately 

9 600 feet northeast of the site. The only potential migration pathway from the site to surface 

10 water is via overland flow via stormwater runoff. The entire site is covered with buildings 

11 and pavement, which eliminates any contact of surface soil with stormwater. Similarly, 

12 runoff directed to the storm sewer system, which discharges to the Cooper River, does not 

13 come in contact with the surface soil. Because the site is currently located beneath Building 

14 177, no further evaluation of a potential pathway for contaminant migration via storrnwater 

15 runoff is warranted. 

16 6.7 Potential Contamination in OillWater Separators (OWSs) 
17 There is no indication of OWSs associated with AOC 563 according to the Oil Water 

18 Separator Data document, issued by the Department of the Navy, September 2000. Therefore, 

19 further evaluation of this issue is not warranted. 

20 6.8 Land Use Controls (LUCs) 
21 The CNC BCT has agreed that LUCs wiIl be applied across all of Zone E at the CNC. These 

22 LUCs are expected to include, at a minimum, restrictions for future land use to non-

23 residential use only. These LUCs will be applied to AOC 563 due to its location within Zone 

24 E . 
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7.0 Recommendations 

RFI REPORT ADDENDUM, AOC 563, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION' 
JUNE 2003 

AOC 563 is fanner Building 37, a locomotive maintenance house constructed in 1913 and 

used until 1939. According to the RFA, probable maintenance activities involved petroleum

based lubricants, chlorinated solvents and degreasers, and coal or petroleum fuels. Building 

177 is currently on the site of fonner Building 37. Building 177 is currently being used for 

storage and equipment maintenance activities in support of the operations by Detyens 

Shipyards, Inc. 

The Zone E RFI Report, Revision 0 (EnSafe, 1997) identified BEQs in surface soils, and 

aluminum, arsenic, lead, and TCE in shallow groundwater as COCs for the AOC 563 site. 

Based on an evaluation of the data and site conditions as presented herein, no COCs in soil 

or groundwater have been identified for this site. Groundwater contamination upgradient 

of AOC 563 is being addressed as part of the RFI for a new site, AOC 723. No other COCs 

were identified for any other media at this site. 

This site is appropriate for continued industrial land use. Because the site is located in the 

industrial area of the CNC in Zone E, LUCs will be applied that limit future land use of the 

site to industrial use only. 
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Railroad Line 

Image from Public Works drawing h606-40(b) December 15, 1939 
File Path: C:118gis\ProjectslZone_E\aoc-563-2-cnc-egis.apr, Date' 11 Jul 2002 14:08, User: TWILEY 

, 
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Figure A·1 
Historic Railroad Lines near the former Building 37 

AOC 563 Area, Zone E 
Charleston Naval Complex 
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RESPONSES TO SCDHEC COMMENTS 

ON THE ZONE E RFI REPORT, REVISION 0 (ENSAFf, 1997) 
CHARLESTON NAY AL COMPLEX 

NORTH CHARLESTON, SC 

'_ Responses to Comments from Eric F, Cathcart, SCDHEC 

Site Specific Comments 

-

AOC563 
SCDHEC Comment 54 
Trichloroethene in shallow groundwater at AOC 563 has not been fully delineated both 
horizontally or vertically. Additional groundwater samples should be proposed. 

Navy/EnSafe Response: 
The Navy recognizes the TCE problem in shallow groundwater at this site, 
However, analytical results for shallow monitoring wells to the west at AOCs 569 
and 570 do not indicate significant concentrations of TCE. Also, results from 
shallow wells to the south at AOCs 572 and 573 and from wells to the east at 
SWMUs 83, 84 and AOC 574 do not indicate elevated concentrations of TCE. 
Elevated concentrations of TCE have been detected in deep groundwater to the 
west at AOC 570 (NBCE57003D), consistently exceeding its MCL, but as 
previously mentioned, this particular constituent has been identified at elevated 
concentrations at several sites and in deep grid wells throughout the northern 
portion of Zone E. Analytical results from this area will be evaluated and the Navy 
will discuss additional well locations with the Project Team. 

CH2M-Jones Response: 
A focused groundwater investigation, as part of the Corrective Measures Study (CMS) phase 
is being proposed to obtain additional information about the extent of chlorinated solvent 
contamination in the vicinity of this site in Zone E. 

SCDHEC Comment 55 
The first sentence in the third paragraph on page 10.31-18 should be revised. 1,2-
Dichloroethene (total) was also detected in shallow groundwater at a concentration 
exceeding its corresponding tap water RBC. 

NavylEnSafe Response: 
This sentence will be revised to include 1,2-Dichloroethene in the Final Zone E 
RFI Report. 

CH2M-Jones Response: 
1,2-Dichloroethene was addressed in the risk evaluation in the RFI Report and was not 
retained as a COC in shallow groundwater at AOC 563 because it did not exceed its drinking 
water MCL. 
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Chemicals Oetected in Zone E Soil samples 
AOC563 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. ffHQ=.l~ UTL UTL· 
VolDtiJe Organic Compounds (ul/kg) 
Acetone 56389005 72.00 NO 780000.00 NA NA 
Methylene chloride 563SB001 14.00 10.00 85000.00 

563S8002 16.00 25.00 
56359003 13.00 8.00 
56359004 NO 7.00 
56359005 NO 8.00 

Trichloroethene 56359003 2.00 NO 58000.00 NA NA 

Semi-YOloIile Compounds (uG/kg) 
8enzo(a)anthracene 56358002 NO 80.00 880.00 NA NA 

56358003 100.00 NO 
56359007 55.00 47.00 

8enzo(a)pyrene 563S8002 NO 71.00 88.00 NA NA 
56358003 110.00 NO 
563S9007 52.00 61.00 

Benzo{b)fluoranthene 58358001 54.00 NO 880.00 NA NA 
56358002 NO 58.00 
56358003 110.00 NO 
56359007 72.50 90.00 
5635B008 40.00 NO 

Benzo(g.h.i)perylene 56359002 NO 58.00 310000.00 NA NA 
56359003 59.00 NO 
56359007 47.00 64.00 

Benzo(k)fluoranthene 56358002 NO 98.00 8800.00 NA NA 
56359003 98.00 NO 
56389006 45.00 NO 
56359007 56.00 95.00 
56359008 47.00 NO 
5635BOO9 NO 44.00 

Benzoic acid 56359006 76.00 NO 31000000.00 NA NA 
Benzyl alcohol 56359006 39.00 NO 2300000.00 NA NA 
Butylbenzylphthalate 56359006 7200.00 740.00 1600000.00 NA NA 
Chrysene 563SB001 55.00 NO 88000.00 NA NA 

5638B002 100.00 NO 
56358003 120.00 43.00 
56388006 51.00 NO 
563SB007 68.00 100.00 
56388008 49.00 NO 
56358009 NO 46.00 

Fluoranthene 56358001 60.00 NO 3100000.00 NA NA 
56358002 NO 120.00 
56388003 170.00 51.00 
56389006 60.00 NO 
56388007 55.50 72.00 

Indeno{1.2.3-cd)pyrene 56358002 NO 44.00 880.00 NA NA 
56359003 57.00 NO 
56359007 41.00 53.00 

Phenanthrene 56359001 42.00 NO 310000.00 NA NA 
56389002 NO 84.00 

"",,'" 56389003 60.00 NO 
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Chemicals Detected in Zone E 80il 8amples 
AOC 563 

Surface Subsurface RBC Surface Subswfare ...... , 
Name ID Cone. Cone. (TH!l=.11 UTL UTL" 

56388006 40.00 NO 
,", 

Pyrene 56388001 78.00 NO 230000.00 NA NA 
56388002 NO 140.00 
56388003 200.00 64.00 
56388006 75.00 NO 
56388007 76.00 86.00 
56388008 49.00 NO 
56388009 NO 46.00 

bis(2·Ethylhexyl)phthalate (BEHP) 56388001 71.00 NO 4600.00 NA NA 
56388002 44.00 46.00 
56388003 140.00 NO 
56388004 47.00 NO 
56388006 13000.00 2683.00 
56388007 3150.00 1400.00 
56388008 54.00 54.00 
56388009 100.00 49.00 

Chlorinaled Pestidde. (ufllcg) 
4,4'·000 56388005 11.00 6.50 2700.00 NA NA 

56388008 3.90 NO 
4,4'·00E 563C8007 8.30 NO 1900.00 NA NA 

56388002 NO 5.20 
56388003 3.00 NO 
56388004 3.10 NO 

,., 
56388005 30.00 47.00 ,¢ 

5638BOO6 8.70 NO 
56388007 3.10 NO 
56388008 44.00 7.20 
56388009 5.70 NO 

4,4'·00T 563C8OO7 9.70 NO 1900.00 NA NA 
56388002 7.70 NO 
56388003 6.20 4.40 
56388004 48.00 5.70 
56358005 52.00 30.00 
56388006 11.00 NO 
56388007 12.00 7.50 
56388008 20.00 7.00 
56388009 7.40 NO 

Endrin aldehyde 56388008 3.90 NO 2300.00 NA NA 
alpha·Chlordane 56388002 NO 2.10 490.00 NA NA 

Polychlorinlltetl biphenyls (Utlleg) 
Arodor·1260 56388009 NO 190.00 83.00 NA NA 

Dioxin/DibenvQuran (Rllleg) 
123467B-HpCOO 563CBOO7 4.70 N5 NA NA NA 

563C8006 NO 3.17 
1234678·HpCOF 563C8007 2.05 N8 NA NA NA "' .... , .. 

563CBOO6 NO 1.71 
12347B-HxCOF 563CB007 2.81 N8 NA NA NA 

563CB006 NO 6.67 

Page 2 



Chemicals Detected in Zone E Soil Samples 
AOC563 

Surface Subsurface RBC Surface Subsurface 
Name ID Cone. Cone. flUQ=.l} UTL UTL" 
234678-HxCDF 563CBOO6 ND 6.41 NA NA NA 

\ .... ,~, .. 23478-PeCDF 563CB006 ND 3.21 NA NA NA 
2378-TCDF 563CB007 3.43 NS NA NA NA 

563CBOO6 ND 9.85 
OCDO 563CB007 102.00 NS NA NA NA 

563CB006 ND 98.80 
OCOF 563CB007 1.48 NS NA NA NA 

563CB006 ND 1.20 
Total Hepta-Oioxins 563CB006 NO 6.51 NA NA NA 

563CB007 10.30 N5 
Total Hepta-Furans 563C8006 NO 2.83 NA NA NA 

563CB007 2.05 NS 
Total Hexa-Oioxins 563CB007 2.22 N5 NA NA NA 
Total Hexa-Furans 563CB006 ND 5.78 NA NA NA 

563C8007 2.81 N5 
Total Penta-Furans 563C8006 NO 21.80 NA NA NA 

563C8007 2.78 NS 
Total Tetra-Furans 563C8006 NO 24.10 NA NA NA 

563C8007 3.43 NS 

Jnorganie Com!!!!.ruuU (mgl1cg) 
Aluminum (AI) 563S8001 6280.00 9690.00 7800.00 26000.00 41100.00 

56358002 9220.00 5380.00 
56358003 7040.00 5410.00 
5635BOO4 12200.00 11400.00 
5635B005 8790.00 11200.00 
5635BOO6 10000.00 10750.00 
56358007 9100.00 13100.00 
56358008 5480.00 7490.00 
56358009 5080.00 6680.00 

Antimony (5b) 56358001 NO 0.49 3.10 1.n 1.60 
5635B002 NO 0.53 
5635B003 0.51 NO 
563SBOO4 0.66 NO 
5635B005 0.54 NO 
563S8006 0.58 0.59 
5635B007 0.55 1.20 

Arsenic (As) 56358001 5.00 9.10 0.43 23.90 19.90 
56358002 5.60 8.30 
5635B003 3.90 2.60 
5635BOO4 8.00 6.40 
5635B005 7.10 4.70 
56358006 9.90 6.05 
56358007 5.15 10.80 
56358008 3.30 5.90 
5635BOO9 3.00 3.00 

8arium (8a) 563SB001 20.60 26.80 550.00 130.00 94.10 
5635B002 112.00 32.10 
5635B003 38.40 26.90 
56358004 65.80 50.40 
56358005 28.70 44.70 
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Chemicals Detected in Zone E 80il 8amples 
AOC 563 

Surface Subsurface RBC Surface Subsurface 
Name ID Cooc. Cone. (fRg=.1} UTL UTL* -, 

56388006 33.80 33.25 .' 
56388007 34.70 33.80 
56388008 40.30 64.60 
56388009 35.40 37.70 

Beryllium (8e) 56388001 0.19 0.30 0.15 1.70 2.71 
56388002 0.28 0.23 
56388003 0.30 0.21 
56388004 0.39 0.39 
56388005 0.27 0.36 
56388006 0.41 0.28 
56388007 0.33 0.60 
56388008 0.28 0.35 
56388009 0.34 0.34 

Cadmium (Cd) 56388001 0.17 0.22 3.90 1.50 0.96 
56388002 0.12 0.37 
56388003 0.28 NO 
56388004 0.29 0.26 
56388005 0.24 0.16 
56388006 0.13 NO 

Calcium (Ca) 56388001 3280.00 1980.00 NA NA NA 
56388002 1690.00 9500.00 
56388003 2780.00 1140.00 
56388004 8950.00 2640.00 
56388005 2380.00 1570.00 -56388006 2000.00 2125.00 .... 
56388007 2175.00 2910.00 
56388008 2680.00 2600.00 
56388009 1360.00 1670.00 

Chromium (Cr) 56388001 11.90 20.30 39.00 94.60 75.20 
56388002 16.70 11.60 
56388003 8.80 7.30 
56388004 22.20 20.70 
56388005 17.40 17.00 
56388006 21.40 19.10 
56388007 12.70 27.00 
56388008 6.40 15.10 
56388000 6.30 7.20 

Cobalt (Co) 56388001 0.05 1.20 470.00 10.00 14.90 
56388002 1.10 1.60 
56388003 31.80 1.10 
56388004 38.30 11.00 
56388005 2.00 2.50 
56388006 7.20 1.50 
56388007 4.05 2.20 
56388008 14.00 1.50 
56388000 220 3.10 

Copper (Cu) 56388001 3.80 1.70 310.00 66.00 152.00 
56388002 3.70 22.10 
5638B003 20.90 3.00 -"'" 
56388004 2.50 2.60 
56388005 2.80 2.10 
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Chemicals Detected in Zone E Soil Samples 
AOC 563 

Surface Subsurface RBC Surface Subsurface 

Name ID Cone. Cone. {fHg=.l~ UTL UTL· 
56388006 2.30 1.10 

', ... -. 56388007 51.50 3.00 
56388008 4.90 3.00 
56386009 5.60 4.70 

Iron (Fe) 56386001 10600.00 20100.00 2300.00 NA NA 

56388002 11900.00 9440.00 
56388003 9750.00 5930.00 
56388004 23900.00 21400.00 
56388005 17500.00 12800.00 
56388006 21600.00 16400.00 
56388007 10850.00 31800.00 
56358008 6500.00 16800.00 
56388009 7190.00 6590.00 

Lead (Pb) 56388001 19.10 8.40 400.00 265.00 173.00 
56388002 11.50 58.30 
56388003 23.60 8.10 
56356004 11.00 10.80 
56358005 10.60 8.40 
56386006 13.40 9.50 
56358007 29.75 11.60 
56388008 9.40 15.60 
56386009 19.70 17.90 

Magnesium (Mg) 56388001 453.00 992.00 NA NA NA 
56388002 652.00 443.00 
56388003 592.00 285.00 
56386004 1180.00 970.00 
56388005 664.00 783.00 
56388006 951.00 871.00 
56388007 599.00 1290.00 
56386008 286.00 556.00 
56388009 277.00 335.00 

Manganese (Mn) 56358001 32.70 28.90 180.00 302.00 881.00 
56386002 19.10 65.10 
56356003 63.60 39.70 
56388004 36.90 31.30 
56358005 39.70 57.00 
56388006 26.10 22.45 
56388007 55.40 37.70 
56388008 79.60 34.70 
56388009 115.00 71.70 

Mercury (Hg) 56386001 0.04 0.05 2.30 2.60 1.59 
56358002 0.05 0.07 
56388003 0.05 NO 
563S8004 0.05 0.05 
56388007 0.05 NO 
563SBOO8 NO 0.05 
56358009 NO 0.10 

Nickel (Ni) 56358001 2.10 NO 160.00 77.10 57.00 
56356002 2.50 2.50 
563SBOO3 5.20 3.40 
56388004 4.50 2.20 
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Chemicals Detected in Zone E 80il 8amples 

Name ID 
56388005 
56388006 
56388007 
56388008 
56388009 

Potassium (K) 56388002 
Selenium (Se) 56388001 

56388003 
56388004 
56388005 
56388006 
56388007 
56388008 

Sodium (Na) 56388002 
56388003 
563C8006 
56388007 

Vanadium (V) 56388001 
563S8002 
56388003 
56388004 
563S8005 
563S8006 
56388007 
56388008 
56388009 

Zinc (Zn) 56388001 
56388002 
56388003 
56388004 
56388005 
56388006 
56388007 
56388008 
56388009 

Notes: 
ND: Not Detected 
NS: No Sample Taken/Sample Not Analyzed 
NA: Not applicable 

AOC 563 

Surface Subsurface 
Cone. Cone. 

2.80 4.00 
3.20 3.20 
6.00 2.40 
4.60 3.20 
2.80 2.20 

2070.00 NO 
0.59 0.61 
0.60 NO 
0.74 NO 
0.82 NO 
NO 0.61 
NO 0.63 
NO 0.59 

125.00 NO 
175.00 NO 

NO 68.60 
147.00 NO 

16.80 35.60 
16.00 11.80 
12.00 9.00 
29.60 28.00 
26.60 22.90 
34.90 29.50 
18.20 36.90 
10.40 19.10 
8.70 10.50 

14.70 12.20 
15.30 73.10 
18.90 10.90 
15.30 16.40 
12.60 13.80 
19.80 12.85 
34.15 20.90 
12.70 17.30 
24.20 22.10 

RBC 
0'80=.11 

NA 
39.00 

NA 

55.00 

2300.00 

For compounds detected in both the primary and duplicate sample, the concentration for both detections arc· averaged and listed as one detection. 
For compotmds that were detected in only one of the primary or duplicate sample, the value of the detection was used. 
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Surface Subsurface 
UTI. UTI. * -, 

"i 

NA NA 
1.70 2.40 

NA NA 

94.30 155.00 

-4' 

827.00 886.00 
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Table 10.31.C 
Chemicals Present in Site Samples 
AOC 563 ~ Groundwater 
NAVBASE ~ Charleston 
Charleston, SC 

Frequency 

Parameter 

D_Welis 

Inorganics 
Barium (Ba) 
Calcium {Cal 
Iron (Fe) 
Magnesium (Mg) 
Manganese (Mn) 
Potassium (K) 
Sodium (Na) 

Shallow Wells 

Inorganics 
Vlluminum (AI) 
Arsenic (As) 
Calcium (Ca) 
Chromium (Cr) 
Cobalt (Co) 
Copper (Cu) 
Iron (Fe) 
Lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Nickel (Ni) 
Vanadium (V) 

Semivolatile Organics 
Benzoic acid 

Volatile Organics 
1 ,2~Dichloroethene (total) 
:Tofuene 
Trichloroethene 

* ~ Identified as a cope 
N • Essentiru nutrient 

N 
N 
N 

N 
N 

· · 
N 

· 
N 

· 
N 

· 

· 
· 

UG/L ~ micrograms per liter 
Sal· Sample quantitation limit 
NA ~ Not applicable 

of 
Detection 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

2 3 
3 3 
2 3 
2 3 
2 3 
2 3 
3 3 
1 3 
3 3 
3 3 
3 3 
2 3 

1 3 

3 3 
1 3 
1 3 

Range 
of 

Detection 

11.1 11.1 
53800 53800 

156 156 
11800 11800 

50.1 so. 1 
5940 5940 

110000 110000 

356 22000 
5.8 34.4 

37900 53800 
1.4 42.9 

5 10.9 
3.6 8.8 
129 29000 

17.6 17.6 
3630 13200 

150 334 
5.1 6.8 
1.4 SO.1 

1 1 

8 12 
9 9 

120 120 

Average Range Screening Concentration Number 
Detected of Residential Exceeding 

Conc. SOL RBC Reference Units Res. Ref. 

11.1 NA NA 260 218 UG/L 

53800 NA NA NA NA UG/L 
156 NA NA NA NA UG/L 

11800 NA NA NA NA UG/L 
50.1 NA NA 84 869 UG/L 

5940 NA NA NA NA UG/L 
110000 NA NA NA NA UG/L 

11178 125 125 3700 2810 UG/L 1 1 
22.3 NA NA 0.045 18.7 UG/L 3 2 

45850 22800 22800 NA NA UG/L 
22.15 1 1 18 12.3 UG/L 1 1 

7.95 2 2 220 2.5 UG/L 2 
6.2 2 2 150 NA UG/L 

11763 NA NA NA NA UG/L 
17.6 3 3 15 4.8 UG/L 1 1 

8837 NA NA NA NA UG/L 
232 NA NA 84 2560 UG/L 3 

6.13 NA NA 73 15.2 UG/L 
25.75 1 1 26 11.4 UG/L 1 1 

1 50 50 15000 NA UG/L 

10 NA NA 5.5 NA UG/L 3 
9 5 5 75 NA UG/L 

120 5 5 1.6 NA UG/L 1 
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A COMPREHENSIVE REVIEW OF COMMON LABORATORY ARTIFACTS 

DETECTED IN ENVIRONMENTAL SAMPLES FROM 
THE CHARLESTON NAVAL BASE 

TIJis memo selVes as a technical review of possible industrial, laboratory and field sampling uses 
of common laboratory chemicals that have also been detected in varying media and concentrations 
at the Charleston Naval Base. 'The pwpose of this memo is to show possible paths of introduction 
of these chemicals into the environmental samples through various pathways. Heartland 
Environmental Services, Inc. did an independent literature search to supplement this memo. 
Heartland's text and references are featured as Attachment A. Since much of the blame for 
common artifacts in environmental samples is usually placed on the laboratory, a brief discussion 
on the role of the laboratory is needed. 

Under the Resoun:e ConseIVation Recovery Act (RCRA) and the Comprehensive Environmental 
Response, Compensation and Uability Act (CERCLA) investigations, environmental samples are 
routinely collected by field personnel and sent to analytical laboratories for analysis to determine 
if contaminants of concern are present and at significant concentrations to pose a risk to either 
human or ecological assessments. Laboratories selected to analyze environmental samples often 
go through intensive laboratory auditing processes either by the client's representatives or by 
individual government agencies or its appointee to assess a laboratory's capabilities. After 
successful completion of the audit and successful analysis of performance evaluation (PE) samples, 
the laboratory will become certified or given a stamp of approval. The laboratory then performs 
laboratory analysis of samples using regulated methods promulgated throughout the United States. 

The RCRA methods commonly called SW-846 and the CERCLA methods called CLP, give step 
by step instructions on how a laboratory must follow the laboratory procedures. Built into these 
methods are quality controls and standards a laboratory must adhere to in order for data to be 
acceptable. A laboratory must make every effort to meet these quality control requirements or 
face the possibility of the data not being acceptable or non compliant by a data validator. When 
the laboratory has shown through data validation that the data is compliant but unexplainable 
results show up for chemicals like acetone, methylene chloride, and bis(2-Etbylhexyl)pbthalate 
(BEHP), a more thorough review of the data is needed. 

It is the objective of the data user to try to understand the usage of these chemicals. The where 
and why of common contaminants being detected also needs to be explained before a judgement 
can be made of the data. In that respect historical data plays a very important role in determining 
the usefulness of the data and understanding how the laboratory operates supplements that role. 
But normal standard operating procedures of laboratory and field personnel can lead to 
contamination of samples with acetone, methylene chloride and BEHP. 

Acetone and methylene chloride are parameters listed in USEPA SW-846 method 8260 and 
USEPA CLP volatile organic analysis method. Both chemicals are used throughout the laboratory 
in extraction and cleanup solvents (VOA methods do not rise extraction and cleanup procedures) 
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A Comprehensive Review of Common Laboratory Artifacts 
Detected in Enviro/lll7e1llQJ Samples From 

Charleston Naval Base 

for soils and water samples. Acetone, derived from the oxidation of isopropyl alcohol, is used 
primarily in industry in paints, varnish, and lacquer solvent. A laboratory will use acetone to 
dissolve semivolatile compounds for stock standard solutions for method SW-846 8270 and in a 
solvent solution (3OOm11:1) with either methylene chloride or hexane used in sample quantitative 
extraction methods for soils. The EPA approved extraction methods that a laboratory uses for 
soils/solids samples are solid phase, soxhlet, pressurized fluid, and ultrasonic. Analytical clean 
up procedures, used to help eliminate sample interference and false positives and negatives, such 
as alumina, florisil, silica, acid-base partition, and sulfur also use acetone as an extraction solvent 
(100 mI). Specifically to the Charleston Naval Base, acetone is used in extractions of solids for 
methods SOSOA, 8081A, 8082 (pesticides and PCBs) 814lA (OIganophosphorus pesticides), 8150B 
(herbicides) and 8270C (semivolatiles). 

Methylene chloride, derived from the chlorination of methyl chloride, is used primarily in industry 
in paint removers and solvent degreasing. A laboratory uses methylene chloride to prepare the 
Gas Chromatography! Mass Spectrometry (GC/MS) tuning standan:l for method 8270, as a solvent 
solution with acetone (300 ml total solvent at 1:1 for each sample) used in sample quantitative 
extraction methods for soils and as a stand alone solvent (500 mI) for water samples. The EPA 
approved extraction methods that a laboratory uses for water samples are liquid-liquid, continuous 
liquid-liquid, and solid phase. Methylene chloride is used in sample analytical clean up 
procedures such as alumina, fiorisil, silica gel, gel permeation, and acid-base partition (100 mI) "'" 
which help to eliminate interferences. j 

Methylene chloride is used as a precleaning agent for sodium sulfate which is used after every 
extraction and cleanup procedure as a drying agent to remove moisture from extracts. Methylene 
chloride is also used as a rinse for the polytetrafluoroethylene (PI FE) boiling chips needed to help 
concentrate down the volumes of extraction and cleanup solvents produced for every sample to 
the coned volume. Both the sodium sulfate and the boiling chips are to be dried in an oven for 
several hours before usage and stored in glass containers and not p1astic to prevent cross 
contaminatino from BHEP. Specifically to the Charleston Naval Base, methylene chloride is used 
in extractions of liquids for methods 8080A, 808IA, 8082 (pesticides and PCBs) 8I41A 
(organophosphorus pesticides), 8150B (herbicides), 8270C (semivolatiles), and 8290 (dioxin). 
Another possible pathway of methylene chloride contamination according to method 8260A is 
"Laboratory clothing worn by the analyst should be clean, since clothing previously exposed 
to methylene cllloride fumes during Iiquidlliquid extraction procedures can contribute to 
sample contpmjnation.· As an additional precaution it is extremely important that air ventilation 
systems do not lead between. the extraction Jabs and volatile analysis Jabs as acetone and methylene 
chloride will contap1inate samples. 

BEHP is derived from the reaction of 2-ethylhe~01 and phthalic anhydride and is used in 
industry as a plasticizer for many resins and elastome~ and as a liquid in vacuum pmnps. 
Laboratories do not use BEHP for any extractions or as a cleanup agent but BEHP can come in -"' 
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contact with environmental samples in other ways. If sample containers have plastic lids instead 
of screw caps lined with Teflon septas, possible contamination from phthalates (BEHP) can be 
seen in the samples. As noted in method 8080A of the USEPA SW-846 Test Methods, other 
phthalate interferences are discussed as follows· Interferences by phthalate .sers can pose a 
ml\ior problem in plSicide determinations when using the electron capture detector. These 
compounds generally appear in the chromatogram as large late-eluting peaks, especially in 
the 15% and 50% fractions from Florisil clean-up. Common flexible plastics contain varying 
amounts of phthalates. These phthalates are easily extracted or leached from such materials 
during laboratory operations. Cross contamination of clean glassware routinely occurs when 
plastics are handled during extraction steps, especially when solvent-wetted surfaces are 
handled. Interferences from phthalates can best be minimiud by avoiding contact with any 
plastic materials. Exhaustive cleanup of reagents and glassware may be required to 
eliminate background phthalate contamination.' Method 8061A (phthalate Esters by Gas 
Chromatography) goes into further detail discussing Soxhlet extractors and possible cross 
contamination in using them. "If Soxhlet extractors are baked in the muffie furnace, care 
must be taken to ensure that they are dry. Thorough rinsing with hot tap water, followed 
by deionized water and acetone, is not an adequate decontamination procedure. Even after 
a Soxhlet extractor was refluxed with acetone for three days, with daily solvent changes, the 
concentration of bis(2-Ethylhexyl)phthalate was as high as 500 ng per washing. Storage of 
glassware in the laboratory introduces coDtamination, even if the glassware is wrapped in 
aluminum foil. Therefore, any glassware used in Method 8061 should be cleaned 
immediately prior to use". The method goes on to state that "Florisil and aJmnina may be 
cootamhqrted with pbthaIate esters and, therefore, use of these materials in sample cleanup 
should be employed cautiously. Washing of these materials prior to use with the solvent(s) 
used for elution during extract cleanup was helpful, however, heating at 320°C for F10risil 
and 210°C for ahlDJina i<I recommmded. Phthalate esters were detected in F10risil cartridge 
method blanks at concentrations ranging from 10 to 460 ng, with 5 phthalate esters in the 
lOS to 460 ng range. Complete nmoval of the phthalate .sers from F10risil cartridges does 
not seem possible, and it is therefore desirable to keep the steps involved in sample 
preparation to a minimum.' As with acetone and methylene chloride, BEHP may have 
pathways of contamination inadverteotly leading to environmental samples if extreme caution and 
care are not taken in the laboratory to prevent them. Pathways of possible contamination do not 
solely belong to the laboratory. Field sampling procedures need to be scrutinized in depth as well 
to help eliminate cross contamination. 

Field sampling procedures may lead to possible contamination of samples. Plastic sheeting and 
gloves are routinely used to keep both the sampling area and field personnel contaminate free but 
caution needs to be taken to prevent cross contamination to samples. Sampling tools such as 
stainless steel trowels, teflon trowels and teflon tubing'should remain covered with aluminum foil 
until the point of sampling so as not to come in contact with the plastic sheeting. When wearing 
plastic gloves the sampler needs to use extra caution so that none of the sample comes in contact 
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with the glove as the sample bottle is being filled and possibly causing a cross contamination with 
phthaIates. 

It is also necessary to follow proper sampling decontamination procedures to help prevent cross 
contamination. Though there are no solvents used for decontamination on the Charleston Naval 
Base that are listed on the VOA method list, isopropyl alcohol is used as a solvent rinse on 
sampling equipment as described in the CSAP. Extreme caution needs to be taken when using 
isopropyl alcohol for decontamination. When using isopropyl alcohol as a rinse after AIconox 
detergent and DI water wash, the alcohol must be througbly rinsed with DI water and allowed to 
completely dry before additional samples are taken. If too much alcohol is used, or too little DI 
water for a final rinse, samples can show increased levels of acetone when analyzed. 

A base wide review of the data showed acetone was randomly showing up in samples throughout 
the Naval Base. To help nanuw down the possible routes of exposure of acetone to the samples, 
a decontamination experiment was conducted in the Fall of 1996 and blind samples were collected 
and sent to Southwest Laboratories to be analyzed. 

Three blind soil samples and one water sample spiked with isopropyl alcohol were sent to the lab 
to be analyzed using method 8260. The equipment used to collect the sample was a band auger. "'" 
One sample was taken following the decontamination procedures Iisted in the CSAP and after the .. ..,; 
auger was let to dry. One soil sample was taken following the new EPA decontamination 
procedures set forward in their August 1996 audit. The audit stated that a smaller amount of DI 
water (using a squirt bottle filIed with DI water to rinse off the alcohol instead of the larger 
amounts previously used) was to be used. One sample was also taken using a hand auger that was 
wrapped in tin foil and stored in the field trailer. As an added bonus, one water vial was spiked 
with a few drops of isopIOpyl alcohol. A trip blank was also submitted for analysis in case of any 
carryover contaminants. 

The hand auger that was wrapped in foil had acetone detected at 10 ppb with no TICs reported. 
Using the August 1996 EPA audit decontamination procedures, acetone was detected at 200 ppb 
with 'TICs of isopropyl alcohol at 190 ppb. The concentration of isopropyl alcohol is estimated 
due to the fact that the laboratory is not required to establish instrument calibration criteria on 
TICs. Using the CSAP decontamination procedures, acetone was detected at 31 ppb with no 
tentatively identified compounds (11Cs). The water spike showed acetone at 2900 and a TIC of 
isopropyl alcohol at 180000 ppb. The results of the water spike are e...mmated due to the sample 
having to be diMed in order for the instrument to properly quantify the results. The concentration 
of isopropyl alcohol is estimated due to the fact ~ the laboratory is not required to establish 
instrument calibration criteria on TICs. 
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It is apparent that sampling equipment needs to be rinsed heavily with DI water when required to 
use isopropyl alcohol as a decontamination step, and let it air dry as long as possible to help 
eliminate the possibility of cross contamination of unwanted acetone. It is not acceptable to have 
a bucket of DI water at the end of the decontamination line that is used all day without changing 
the water frequently. This happens far too many times. Isopropyl alcohol builds up and 
contributes to the cross contamination of samples with acetone. 

For the data reviewer the USEP A Contract Laboratory Program National Functional Guidelines 
for Organic Data Review state that acetone, methylene chloride and BEHP are common 
contaminants and certain rules such as the lOX rule need to be followed when.evaluating blanks 
(lab or field) along with the samples. A caveat to this rule is when equipment and rinsate blanks 
are taken at the beginning of the day in ideal conditions and not after a full day of sampling, say 
when isopropyl alcohol has saturated the DI water bucket. This causes the reviewer to scrutinize 
data between blanks and samples that have not been collected by the same procedures. 

As stated earlier, a base wide review of the data was performed on acetone, methylene chloride, 
and BEHP results to determine if there were treads developing that might shed some light on 
whether the results were site related or due to cross contamination. The quarterly groundwater 
monitoring program for all of the individual zones was evaluated in depth due to the concerns 
posed by the project team. All of the well data collected to date was printed out to see if 
analytical results showed repeated detections of acetone, methylene chloride, and BEHP. A 
comparison of soil data (soil borings and Direct Push Technology (DP1) in close proximity to 
monitoring wells was also made to see if possible leaching to groundwater could have occurred. 
When reviewing posstble soil leaching of contaminants, the soil screening levels (SSL) along with 
history of the site, need to be considered before a final assessment of the data is made. The SSL 
for acetone is 8000 ppb (JLg/kg), methylene chloride is 10 ppb, and BEHP is 11,000 ppb. 

The welllD 638001 from Zone G had acetone results that appeared in two of the groundwater 
monitoring rounds (3'" and 4*) at concentrations of 3 and 7 ppb. Three wells in Zone H show 
results that appear in multiple rounds. WelllD 009005 had results of acetone of 11.7 and 19 ppb 
in the 1- and 3'" respectively. WelllD 009009 had results of acetone of 22 and 4 ppb in the 2" 
and 41h rounds and welllD 017005 had acetone results of 17.9 and 360 ppb in the 1" and 3'" 
rounds. 

A review of the soil borings near the above mentioned wells showed that boring ID 638004, taken 
approximately 75 feet from the well, had a second interval acetone result of 120 ppb. Boring IDs 
GDHSB056 and GDHSB057 which were located approximately 175 ft. from well 009009 had 
detections of 27 and 17 ppb respectively. Boring ID OQ9SBOO5, taken where a well was 
constructed, did not have a detection for acetone. 
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A review of the acetone results for OPT samples in Zone A showed no correlation to the nearest 
well pair 03915 and 150 and the DPT samples taken'in Zone F at AOC 6{)7 did not have acetone 
detections. Four second round groundwater OPT samples were taken in Zone L because of first 
round detections of acetone in either soil and/or water OPT samples. Samples 037GPOOI, 
037SP002, 037GP002, and 037GPOO3 in subzone F had detections of 65.8 ppb, 12.9 ppb, 5.63 
ppb, and 7.03 ppb respectively. The second round samples for 037GPOOI and 037GPOO3 did not 
have detections for acetone and sample 037GPOO2 had a result of 2 ppb. 

Sample 037GI'032 in subzone C had a first round detection of 683 ppb for acetone. The second 
round sample had a result of 15 ppb. 

A review of the methylene chloride results showed well ID 009007 showing results of 130, 68, 
and 330 ppb in the 20<1 , 3'd and 4· rounds and well ID 017002 showing methylene chloride 
showing results of 520 and 240 ppb in the 20<1 and 3'" rounds. The review of the soil borings 
collected around the vicinity of those wells showed no detections of methylene chloride. There 
was also no correlation between the OPT samples collected in Zones A and F and the wells that 
are in the vicinity of the OPT samples. 

A review of the BEHP data shows that in Zone Ewell ID GOE009 had detections of 2 and 10 ppb 
for the 1- and 20<1 rounds of data and well ID G0E090 had detections of 1 aJ).d 5 ppb for the 1- -, 
and 20<1 rounds. The review of the soil borings for those wells showed non detects. Well ID ""I 

663002 in Zone H had detections of 180 and 59 ppb for the 3'" and 4· rounds and one soil boring, 
663S8OO2 had a detection of 131 ppb ofBBHP. Well ID 014003 had detections of 5 and 2 ppb 
for the 1- and 4· rounds. The site 684 soil borings taken around the well showed no detections 
for BEHP. Well ID 178001 had detections of 530 and 290 ppb in the 20<1 and 3'" rounds. The site 
178 
borings taken around the well showed no detections for BBHP. Well ID GOH06D had BBHP 
detections of 3.9 and 230 ppb for the 1- and 20<1 rounds. Soil boring GDHSB006 did not have 
detections ofBEHP. WeU'ID GDH090 had detections of 6.9 and 2 ppb in the 2ed and 3'" rounds. 
The soil borings GOH076, GDH084 and GOH085 did not have detections ofBEHP. 

Heartland Enviromnental's task was to investigate the possible uses of methylene chloride at 
industrial and Department of Defense facilities and the possibility of acetone being a CODtaminant 
in isopropyl alcohol. Of particular interest is the information from Fisher Scientific Company that 
specifies isopropyl alcohol contdns .002 % (2Oppm) of acetone. The type of isopropyl alcohol used 
at NA VBASE Charleston is the type Fisher's analytical reports discusses. Attachment B includes 
documentation from various USEPA resources as a,supplement to this memo. 

6 



Fmdings regarding trace level methylene chloride 
and acetone contamination 

Prepared for:Cbarlie·Vernoy, EnSafe 
February 9,1998 

Documentation concerning trace level methylene chloride and acetone contamination in a field 
investigation is very difficult to discover. Based on the review of many technical publications 
at several universities in St. Louis and extensive inquiries on the internet using five different 
databases for searches, Heartland ESI has not been able to discover evidence of prior papers 
concerning trace level contamination in the field. However, based on our extensive research, 
we have uncovered several documents which would support EnSafe's supposition that the 
concentrations of methylene chloride and acetone detected are fieldllaboratDry contaminants. 

Methylene chloride, CAS 75-09-2, is most widely used by companies that produce paint 
strippers, which have been detennined to be a major contributor of hazardous waste generation 
in the Department of Defense. In addition, other companies use methylene chloride to clean 
metal surfaces. Thru the use of the strippers, it is plausible to ascertain that an uncertain 
amount of methylene chloride could randomly contaminate field samples without bias for 
quarterly monitoring. Methylene chloride is also categorized as a common laboratory 
contaminant that may be present in concentrations less than 25 Jlg/L or Jlg/Kg without being 
outside the technical acceptance criteria. Therefore, based on the presence of methylene 
chloride at the site in question as a component of paint strippers and cleaners and the allowable 
presence of. methylene chloride in "blank" samples, all trace levels of methylene chloride, 
« 100 ppb or < lOX methylene chloride CRQL) should be considered to be a field and/or 
laboratory contaminant. 

The acetone, CAS 97-94-1, detected at the site can be attributed to the isopropanol utilized to 
decontaminate the sampling equipment. EnSafe used FISher ACS grade isopropanol, .which 
according to Ms. Deborah Hostetter, Senior Chemical Sales Specialist for Fisher Scientific, 
contains acetone as a contaminant. Deionized (01) water rinses after the isopropanol 
decontamination is critical to insure that the isopropanol has been cleansed from the surface. 
After a field audit, EnSafe was instructed by the EPA to rinse the equipment with less DI 
water. If the equipment was not properly decontaminated with enough DI water to completely 
rid the equipment of isopropanol, traces of acetone would be present in field samples (as 
noted). Therefor, all trace acetone results « 100 ppb) can be attributed to the acetone 
contamination in the isopropanol. 
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Filial Comprehe1l5i\'e Samplillg alld Allalvsis Plall 

Naral Base CharleslOlI 

August 30. 1994 

Figure 6-1 

Groundwater Sampling Form 

GroundwAter Snmpling J Sanlpl. 10: fJn~~6W( 

pnOJECT NAME, No-.ro./ (k.'e {"~/esion JOB No:~'10S-~OS'fIfOOATE' 3-29 -"}(., 

WEll NO., NQ.[£\ G3. - QO \ lOCAT'ON,Z.OVle. 6' 

WEATI1EnCONOITlONs:"=r::..~ LC~\ ~("a ~~~5 )]-)-)AMB'ENTTEMP' ~ ("D"£ 

n'V'EWEO BY, PEnSONNEl, ,\ r_ ~~..(: .1"" M .~~<'f,-

PURGING OEVICE 

Typ. d.v;c.1 per~ j -h--If.'c.. P"M{? 
How was 1he deVice decont;ummlled 1 _---'p--'~.:,..._--.:c..=-~::.:A~PL __ _ 

SAMPLING DEVICE f 
Typ. d.v;c.1 Per-: ~ + .... / i (.. PvrtJ. 
How was the device decontaminated7 __ ..:P,....,e:e.!.r-__ L:::::.:5:,AUJPL_ 

How was the line decontam,nated 7 _-'f:....:e:..;.r-__ (..:..-s:..;.A--'.·'-P __ _ How was The line decontamInated? ___ -=P....:e:...:r __ c...-:.5=..!It~p~_ 

\Vhich Willi was p,evlOusly purged7 ______ ~ ______ _ Which well was previously sampledl ___________ _ 

.. lfCC----------------------------------------------------~---------------------------------------------
------

, 

INITIAL WELL VOLUME 

:::. /' 
W"!U diarn"!lI!r 1i1l.1 _-'t7\><.! ________________ _ 

s.;,kuo 1IL1 ____ 0'--"IJ..I.=.!.h'--!..M-'-"o"'-',"c ~,,='-____ _ 
OO!Pth to bllllom III well fronl roc 111.1 ___ ,-I ;;S ...... '-'2..!-=Y-.L ___ _ 

I. ""'0 
Dcpth to water SlJr/aeo Irolll TOC 111.1 ____ .c-_-'-,~ ____ _ 

Lcnqlh 01 wat"r lit.' ______________ 5:::.:...5=-_Lt-..L __ _ 

VOIUlll"! 01 wale' tiL) _________________ _ 

'g'l.I _________ .-el __ %+ ___ _ 
Amount of sediment at bOllom 01 well ilL) ____ -_____ _ 

3 Volum"!s of water IgaLl 

IN· SITU TESTING 

OdOf 

pH (unitsl 

COl1dur.:tivlty 1/11111101 

WalCH h!fl1up.llllurn '''CI 

O'mlh 10 Will!!' HU 

Time: 

~ ~& ?,-,-,-,¥ 
c<~ .s:~ 

Q'J\> pev U:.4p 

PURGING 

Volume pUiged _______ -e>",2..L. ,,~~-'"''4----------

T~ - "'v...£~ >' S-~v Comments on Well Recovery 

Depth to WOller IIt.1 ______ ..:->"-",,,'>"';;4'-'-'--_________ _ 

COlllpleliol\ ____________________ _ 

Additional Comments _________________ _ 

Sample Collected: 5,,,, ___ ---'~'-2=.!.\ =~'___ ____ _ 

Finish _______________ _ 

I florES; I II. If!'II'1lfl of ,,~ 

r"fhidilY r.holf:f!~: 

... 0,081 III Of 0.65 qal. 

dm." Imbi." opaque 

, fl. length r '" 0.022 It' or 0.'6 gal. 

I 
Revi'llon Date: ('15 /92 

6-5 
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MEMORANDUM 

Data Validation Summary - Charleston Naval 
Complex - Zone E, AOC 563 
TO: 

FROM: 

DATE: 

i\Ill\ luci1l'Ill /(1121\1 IIiLL/GNA 

I krh KdIv i (II:2M IIILLICNA 

CH2MHILL 

The purpose of tilL', 1l1l'lllor,lI1dul11 is to present the results of the data validation process for 
the samples collected ;\( )( 'ih:\ in /one E. The sampks were collected between the dates of 
November 18 to Nov('mbl'1 '". 20ll2. 

The specific samples ,me! ,1l1dlvtical tractions reviewed are sununarized below in Table 1. 

The Quality Control d"'c1S th,d were reviewed and the resnlting findings arc docnmented 
within each subscchon that tullows. This dala was validated for ccnnpli'-illce 'Yvith the 
analytical method rcquHl'1l1L'llts. This procc:,s also included a revie\v of the data to assess 
the accuracy, preci.'-,iol1, ,Hull olTlpktl'ness b,1sed upon procedures described in the guidance 
docllments such ," the 1'llvln>IlI111'ntdll'rotection Agency (EPA) National FUI/ctional 
Guidelinesfor Ino}',,'I/'" I )oto 1':'i'II'iI' (rril 20(12) olld National Functiunol Guidelines jor Orgllllic 
DatI/Review (£PA l'l'lq, (2u,illtv .Jssllr.lI1cl'/.]llality control (QA/QC) summary forms and 
data reports Y\'ere rl'\ Il'\\'l'ti 

Samples were subrl1llll'd to (.l'llcral Enginel'ring Laboratories, Inc., in Charleston, South 
Carolina, for the follOWing ,1l1alvses: SW-S4:) 82hO Volatile Organic Compounds (VOC) and 
Metals (total and dL'S"I\,'d) /ollowing SW-84b hOW Series methodology. 

Sample results thai wen' not WIthin the acceptance limits were appended with a qualifying 
flag, which consisll'd ot d "n)~1c or double-letter code that indicated a possible problem 
with the data. D1l' qualifvmg flags originated during the data review and validation 
processes. These also I11clllde the secondary, or the two-digit "sub-qualifier" flags_ The 
secondary qualifiers pmy-iell' the reasoning behind the assignment of a qualifier flag to the 
data. The secondary ,!ll.rliliers drc' presented and defined below. 

Attachment llisls 111<' cirallges in data qualifit'rs, due to the validation process. 



UA' A OUAU ['{ t V,tJ.LUAn::N SJMMAH'i 

The following primary rtag, were used 10 qualiL' the data 

[~] Detected, TIle ,malyll' was analyzed for and detected at the concentratIon shown 

U] Estimated, Th" ,malyi£' was present but the reportI'd "Iille mal' not be accurate ur 
preCISC'. 

[U] Undetected. TI", an"lyle W,b analyzed for but not detected ahme the method 
detedion limit. 

[UJ] Detection limit eslim,'led. 11,(, analyte was analyzed for but qualified as not 
detected; the result is eslimaied. 

[R] Rejected. TIll' ltd" is not ll.'il,<,ble 

Secondary Data Validation Qualifiers 

Code 
2S 
2C 

BL 
BD 

BS 

CC 
DL 

PD 
HT 
m 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 

RE 

SD 

SS 

TO 

TN 

Definitiol} 

Second Source 
Second COIUIllll Confirmation 

Blank 
Blank Spike/BLmk Spike Duplicate or (LCSILeSD) PrecislOn 

Blank Spikl'/ LC:; 
Continuing C;llibr,ltioll Verification 

Dilution 
Field DUpltC,ltc 
Holding Time 
In-Between (ml'L1Ls - B's·~ ['s) 
Initial Calibration 
Intl'mal Standard 
Lab Duplica Ie 
Concentration c'\cecded Linear Range 

MS/MSD or LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (sec DV worksheet) 
Pesticide Degradation 

Post Spike 
Rc-extract it H1 / i{e-'<lnal ysis 
Serial DiiuiHIll 

Spiked Surrog<liL' 
Total YS Dis'>oIYl'd 

rUlle 

- ----------~ 
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Organic Parameters 

Quality Control Review 
The foliowinf; bt Il'i'll"l'llts the ClA/ClC Ill','.!SlIfCS tilat wcre reviewed durlllf; the clat.! 
quality cvalildlioll ~'r(){ vdun' for org{,1ll1c dal-,l. 

• Holding Times I Ill' holding times drl' c\',liu,lted to verify that samples wcrc cxtracted 
and anai:y/,cd \\ l!hm holding tinlt's. 

• Biank sampl('s \ll'Ihod blanks, trip bl.!nks .!nd eLjuipment blanks were provided for 
this project. BLlllh ',,11ll}ll('s endbk the fevic\\'l'r to determine if an analyte nla~' be 
a ttr-ibu ted to :-:.1 Ill} ) 111) g nr lahor a tory pnxl'd 11 res, r d thef than cnvirOnnll'1l I,ll 
contamination I n 1m '~11l' ,lctivitics. 

• Surrogate Recuvl'ries "urrogate Compounds Me added to each sample and the 
recoveries an' Iht,d I() 111{lnitor lab perfonnancl' and possihle matrix intcrfef('nn'. 

• Lab Control S'llnple (LCS) ['his sample IS a "controlled matrix", either laboratory 
reagent wdtcr \ 11- (HL1\\',l '-,dll<'i, in which target conlpounds have bcen added prior to 

extraction/tIn,} 1\ "!'-, nll' Il'(()\'erie:-- serve' ,t;-; d rnonitor of the overall perfonnanc(' of each 
step during thl e!lUI\SL .... , !I1cluding s'llnpk prl'p,uiltion. 

• Matrix Spike/Matn \ Spi ke Du plicait' (MS/MSD) Samples - Spike rcemery i, lbed to 
evaluate potf'ntullll,ltn'\ Interferences, .IS well as accuracy. Precision information is also 
dl'ternlincd \1\ l ,lil \d,lt!n~'. tht, fl'PfOdliCibilih' hctwt.'l'n the rccoveries of edeh spiked 
parameter 

• GC/MS Tuning I he tndSS 'I,,'ctrum of thc tuning compound is evaluated for method 
cOInpliance. 'llH' ( ntcria dre l'stal)lished ~o verify the proper mass assignnlent and mass 
res()lution 

• Initial Calibration rill' rnitial calibration cnsUrL', that thc instrument IS capabll' of 
producing <lCTlTdabk qu,llilative <lTld quanbt<1t-l\T data for the compounds of interest. 

• Continuing Calibration The continuing calibrdtjon checks satisi<lctory performance of 
the instrutncnt and ,ts predicted respom,(' to the targl'l compounds, 

• Field Duplicate Sal11pl,>s These sampl.'s Me collected to cktl'rminc precision hetwccn 
a nJtivC' and ih dllpill dk This infornl,ltion «(lll onlv be detcrrnined vvhen targi't 
cotnpound:-; dt( ddt" kd 

• Internal Standards Ihl' Il1lt'rnal standZlrds (relL'ntion time and responsc) are eVilluatcd 
for method COIllI)I],'IlCl' [he internal standards are used in quantitation of the target 
parameters and IlHlIlltor the instTument ::;eIlsitivity and response for stability during 
each analysi~ 

Af-'I-' E -Z[ AOC 563 IlV S, 'r .... ';';" ,': ,'1:: , 



TABLE 2 

Volatile Organic Compounds (VOG) Analyses 
The QA/QC parameters for VUe: analyses for all of the samples were withm <"eel't,rbl,' 
controllirnits, ('xcept ,IS noted below: 

Recoveries - Surrogate, MS/MSD and LeS 

All Surrogate, Mdtri, Spike (1\15), Matrix Spike Duplicate (MSO) and Lrb"ratorj Control 
Sample (LCS) recoveries wert' within acceptable quality con:rollirnits, except ,r.s 'wted in 
Table 2 below. 

Surrogate and MS/MSD Recoveries Out alOe limits: VOC 
Charleston Naval Complex, Zone E. AGC 563. Charleston, SC 

709:24 563GW003M4 Dibrornofluorome1hane 132' 80-120 5,33GWOO3M4 
(surrogate) 

Bromofluorobenz8nc 117' 86-11 CI 
(surrogate) 

709:24 563HW003M4 DlbrolTlolluoromethane 132' 80-120 5'33HWOO3MI 
(surrogate) 

Bromofluorobenz8n8 116' 86-11 b 
(surrogate) 

70924 569GW001M4 Dibrornofluoromethane 13S' 80-120 569GW001 M4 
(surrogate) 

709:'4 569GW003M4 DibrornofluoromettlEHl8 131' 80-120 5139GWOO3M4 
(surrogate) 

Bromofluorobenzene 119' 86-11E. 
(surrogate) 

709:24 570GW001M4 Dibromofluoromethane 131 ' 80-120 510GWOO1M4 
(surrogate) 

Bromofluorobenzene 118' 86-11c. 
(surrogate) 

70924 570HW001M4 Dibromofluoromethane 133' 80-120 5 70HWOIJ1 M4 
(surrogate) 

Bromofluorobenzene 11W 86·1 \C. 
(surrogate) 

70924 570GW03DM4 Dibrornofluoromethane 134' 80-120 570GW03DM4 
(surrogate) 

Bromofluorobenzene 119' 86-11,. 
(surrogate) 

70924 563GW001M4 Dibrornofluoromethane 136' 80-120 5'33GW001 M4 
(surrogate) 

Detects 
only - J 

Detects 
only - J 

Delects 
only - J 

Detects 
only - J 

Detects 
only - J 

Detects 
only - J 

Detects 
only - J 

Detects 
only - J 



________ ~O::cATA OtJALITI l \/ALUATION SUMMARY 

TABLE 2 
Surrogate and MS/MSD Recoveries Out of QC LIfTlits VOC 
Charleston Naval Complex, Zone [ AOC 563, Charleslon, SC 

Parameter 

70924 563GW001 M4 BromofluorobcnLcflc t 19' 86-115 563GWOO 1 M4 Detects 
I surrogate) onty - J 

70924 563GW002M4 I )ibromofluoromethnno 134' 80-120 563GW002M4 Detects 
Isurrogale) only - J 

70924 569GW002M4 Dlbromofluorornethaf1c 135' 80-120 569GW002M4 Detects 
Isurrogate) only - J 

l~romofluorobenzene 118' 86-115 
rsurrogate) 

70924 569GW004M4 Dibromofluoromethane 132' 80-120 569GW004M4 Detects 
(surrogate) only - J 

Bromofluorobcnzcnc 118' 86-115 
I surrogate) 

70924 569GW005M4 Dibromotluoromethane 134' 80-120 569GW005M4 Detects 
i surrogate) only - J 

Bromofluorobenzene 115' 86-115 
!surrogate) 

70924 570GW002M4 Ult I rornofllJOrornett Ian t! 132' 80-120 570GW002M4 Detects 
i surrogatE') only - J 

Hromofluoroberucnc 117' 86-115 
I surrogal€,) 

70924 570GW003M4 Dibromof!uoromethcme 135' 80-120 570GW003M4 Detects 
\surrogate) only - J 

Bromofluoroben7ene 121' 86-115 
<surrogat(') 

70924 563GW01DM4 UilJromofluoromethanc 135' 80-120 563GW01DM4 Detects 
I surrogatE') only - J 

Bromofl U(i roberlLene 11 7' 86-115 
~surrogatE:'1 

70924 569GW01DM4 Dlbrornofluorornethane 135' 80-120 569GW01DM4 Detects 
I surrogatE'> ) only - J 

t :\rOlllotltH Irobcrl.1f:nc 11W 86-115 
:-;lll rO~Ji'ltt-; I 

70924 569GW05DM4 ! )lbrornofluorornctlVln8 136' 80-120 569GW05DM4 Detects 
Isurrogat€'l only - J 

Hr ornoflu(I robcnzcnc 117' 86-115 
I surrogatf.' I 

70924 570GW02DM4 r )lbrornofluorornethanE~ 132' 80-120 570GW02DM4 Detects 
i '-iunogatE'! only - J 



OAf A (j,JAIII Y ,-V,~LUA rlON SUMMilRY 

TABLE 2 
Surrogate and MS/MSD Recoveries Out of OC Limits: VOC 
Charleston Naval Complex, Zone E, AOe 563, Charleston, SC: 

I 
co,. -

')~ar~~eter SD,G SalT)ple 

70924 570GW002DM4 Bromofluorobenzcllc 123' 86-: Ei 570GW02DM4 Detects 
(surrogate) only - J 

70924 570GW004M4 Dibromofluoromethane 138' 80-120 570GW004M4 Detects 
(surrogate) only - J 

Bromofluorobenzene 124' 86-11", 
(surrogate) 

70924 563EW001M4 Dibromofluoromethnne 136' 80-1 ?O 5'33EW001 M4 Detects 
(surrogate) only -- J 

fEB- No 
Bromofluorobenzcnc 122' 86-11b ' flags 
(surrogate) applied) 

70924 570GW004M4 Chloromethnne 57.2' 164.4' 70-130 570GW004M4 Detects-.j: 
MS/MSD Non-

Vinyl chloride 57.2' I 58,6 70-130 Detects-IJJ 

Vinyl acetate 45,6' 1500- 70-130 

4-Methyl~2-pentanone 6(;' 1 72,S' 70-130 

2-Chlorocthyl vinyl ether 0' I 0' 10-130 570GW004M4 Detects-J: 
Non~ 

Detects-R 

70924 1200340684 LCS Vinyl acetate 56,S' 70-130 70924011- Detects-.}; 
70924020 Non-

Detects-LJ.j 

70924 1200341026 LCS Vinyl chloride 64,0' 70-130 70924001- Detects-.j: 
70924010 Non-

Vinyl acetate 53,6' 70-130 Detects-IJJ 

71121 563GW007M4 2-Chloroethyl vinyl ether 0' 1 0' 70-130 563GW007M4 Detects-J: 
MS/MSD Non-

Detects-R 

71121 1200343194 LCS Bromomethane 144.2* 70-130 71121009, Detects 
71121010 only - J 

711 :21 1200346363 LCS 2-Chloroethyl vinyl ether 65.2' 70-130 71121001- Detects-.j: 
71121008, Non-

71121003DL Detects-UcJ 

* - out of control limits 

- --- ---- ----------------

I~PP E -ZE_ Aoe 563 DV SlJMMAHY 030:~ 11.1)' x; III 



DATA QUAliTY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

An initial calibratIon (Titena ,lnd continuint2 calibration criteyia were met, t'xcept as listed in 
Table 3. 

TABLE 3 
Exceptions to Initial Calibration Cntena and ContinUing Calitratioll Criteria: VOC 
Charleston Naval Complex Zone E. AOC 563. Charleston, SC 

V0A2-CCAL-11/21/02. 70924011 - 70924020 
1910 

VOA5-CCIIL -12/02/02 
2006 

71121001-71121008, 
71121003DL 

flags were applied to tht' (OIIlpOllnd~ in lhl' <lssociatcd samples in the following 111<UlIlC'r: 

• When U1C perccnt dltferl'llc(' C:/oU) \vas high in the continuing calibY<ltion standards, 
detected conlp()L1nd~ \Vl'fC flag-hed ")", a..; l'slinlated. Non-detected compounds \Vere not 
flagged. 

• When the percent dllfl'fenu: (OiO !)) was low in the continuing- calibration standards, 
detected compoulld" WlTt' tbggcd "j" .Hld nOll-detected c0I11ponnd:--. \Vl'fe flagged "Ur', 
as eslinlatecl 

AF'F'E-ZE AOC 563 DV SUMMNif (I-;11311 'II' 



;)'\ 1 A' lL'ALITY EVALUA nON ~ UMMARY ---_._- -- ---

Inorganic Parameters 

Quality Control Review 
The iollowing list represents the QA IQC measuH'S that are typlcall\' IT' Il'wed during the 
data qutllity evaluation procedure for inorganic pluan1('tcr~,. 

• Holding Times - The holding tim"s arc evaluated to vl'rify th"t ,amples were extracted 
and analyzed within holding times. 

• Blank samples - Sample preparation, initial G'llibration blanbicontll1l1ing calibration 
blanks, and equipment blanks were provided for this project. Bbnk samples enable the 
reviewer to determine if an analytc lnay be attributed to sanlpling Of 1.1boratory 
prncedllfcs, rather than cnvironn1enL11 contalFmation fr'.Hl1 sjtc dctivities. 

• Lab Control Sample (LCS) -- This sample is a "controlled matriX'. in which target 
paran1ctcrs have been added prior to digestion/ analysis. The recoveries serve as a 
monitor of the overall 11erfonnance of each step during the ,1I1<iI\si5, mcluding sample 
prep,nation. 

• Field Duplicate Samples- These samples are collected to determine F'recision between 
a native and its duphcate. This information call only be determilll'd when target 
cornpounds afe detect-ed. 

• Pre/Post Digestion Spike (MS/MSDI .. Spike recovery is L1sed to l"-illuate potential 
matrix interferenn-'sr as well as accuracy. Preci.'3ion infonnabc)ll i,'~ also dctcrnlined by 
calculating the reproducibl.lity between the recoveries of each ,;p,ked paramder. 

• ICI' Interference Check Sample This sampk verifies Iw Llbs lllt('relemeni: and 
background correction facl-ors. 

• Initial Calibration Verification -- This parameter ensnres U1at the instnuTIent is capable 
of producing acceptal>le quantitative data for the target analyk li,t to be medslIred. 

• Continuing Calibration Verification - This one-point, Inid-rangc parameter establishes 
that the initial calibration h still valid by checking the pcrfonnance of the instrument on 
a continual basis. 

• ICI' Serial Dilution -- T11l' serial dilution of samples quantitated by rep determines 
whether or not significant physical or chernical intcrfen'ncl's exist due to the sample 
matrix. 

---------- - - --------------------
12 



___ ._ . _______ ~ ____ -"'OI,,\T.A QlJAUTY EVAlUATION SUMMARY 

Metals Analyses 
The QA/QC par,IInl'tC'r'. lor till' t\ktals analyses for all of the sampiL's werE' within 
acceptable control 11Illlt~ t',~ cpt <l~ noted helow 

Blanks 
111(' Metals target I 'aLlll1ell'r, "dC'1 tl'd 111 blank samples are listed in Table 4. 

TABLE 4 
Blank Contamination: Melals 
Charleston Naval Complex. Zone E, AOC 563, Charleston, SC 

70924 CCB CCB Iron 14.9 ug/L 74.5 ug/L 

70924 CCB CCB M:mganese 0.441 ug/l 2.205 uglL 

70924 1200340133 1?003401Jl LB Iron 2.42 ug/L 12.1 ug/L 

70926 CCB CCll Iron 16.8 ug/L 84.0 uglL 

70926 CCB CCB M3.ngancse 0.494 ug/L 2.47 ug/L 

70926 1200340133 I ;>(10:1,10 III 113 Iron 2.42 ug/L 12.1 ug/L 

71121 CCB CCB Iron 8.09 ug/l 40.45 ug/L 

71121 1200341498 120034149K IB Iron 6.81 ug/l 34.05 ug/L 

71122 CCB CCB Iron 207 ug/l 102.5 ug/L 

71122 CCB CCB Manganese 0.383 ug/L 1.915 ug/L 

71122 1200341895 120034189'> IB Iron 4.05 ug/L 20.25 ug/L 

If a target P<1[JIHctl.'r \\'d~ repurted in a field s~lnlpll', (lnd the concentration was bclo\v the 
level detcrrnined ttl he dut' l(l hlank (untarninatiol1 (5 tinles the concentration in the 
associated QC blank ;:-'(lnlple~i, it was flagged as "un, not detected. Initial and continuing 
calibrabon blank~ \yt'r(' ,lis() t'\ alu,\t('d for pO::;~lblc contaInination. 

The results qualifinj dut' 10 hLltlk contaminalion are listed in Attachment 1. 

ApI'E·ZE AOC 563 DV Sllf~Wi":\ U:,(1{11 



DATA ()U,A,UTY lllALUArlON ~ UMMAF·1'y 

Field Duplicate Samples 
All Field Duplicate Samples we're within acceptable quality controllimils, ('xcept as noted m 
Table 5 below. No flags arc applied ,Jill' 10 Pidd Duplicate precision. 

TABLE 5 
Fiel,j Duplicate RPDs Out of OC Llmils: Melals 
Charleston Naval Complex, Zone E. AGC 563, Char,esion, SC 

70924 570GW001 M4 I 
5i'OHW001 M4 

Lead, total 218 ug/L 369 u!J/L 51 A' 20 

* - out of control limits 

Total versus Dissolved 
All Total versus Dissolved sample comparisons wl2re within acceptdble 'Iuality control 
limits, except as noted in Table 6 below. Results arc qualified 'T' fur detects dnd "Ur fur 
non-detects if the dissolved value is greater than the total value by more than five pefCo211t 

TABLE 6 
Tolal vs Dissolved Out of OC Limits: Metals 
Charleston Naval Complex, Zone E, AOC 563, Charleston. SC 

70924 I 70924003/70926003 Iron, total I dissolved 33 ugiL 151 ug/L 128.3' 
70926 (569GW001 M4) 

71121 I 71121004 I 71122004 Iron, total! dissolved 13200 u,/L t 41 no ug/L 6.6* 
71122 (563GWOOSM4) 

* - out of control limits 

-------

,I\pp E -ZE AOe 563 DV SUMMARY 03C<111.DOC 14 
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TABLE 7 

DATA QUALITY EVAl UATION SUMMARY 

Rejected Data 
The 111ajority of n'jt'(iL'd d,d,1 \\'l'H' ,b,c.,ocidte,j wIth dilutions (thefe can only be a single \'alid 

result p'er par<.lTI1('tl'r Ill'l "",lm~ lit') 11()\\'(,\"C'f, thefc wcre :-.clccted results qualified as "R", 

rejected, due to ,""" lall'd Ui ['dldllll'iero "ul of crilL'lia, such that there is not a valid result 

for that parameter iI1 I'd, h"\ll1l'lc Thl' reiected data are summarized in Table 7 below.nll' 

only compotmd [qe(il'd wac ,'·(hlorol'thvl vil1yl ethc'!'. This compound is very reactive and 

is not detected under ,1Cldi( (IHHiitions, stlch as those llsed in preservation of field samples. 

Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone E AGC 563, Charleston. SC 

70924 

71121 

570GW004M4 VOA 2,Chloroethyl vinyl ether 10 

563GW007M4 VOA ?·Chlorocthyl vinyl ether 10 

Conclusion 

u 10 

LJ 10 

R 

R 

ug/L 

ug/L 

A review of the an,rlvlIl,\l ri,l!a submitted regarding the investigation of Zone E, AOC 563, 

at the Charlestol1 ~,\\all 'oml'll'" Charleslon, South Carolina by CH2M HILL has been 

completed, An o\'l'I,rll c'dludlion of Ihe lLrta indicates that the sample handling, shipment, 

and analytical PWu'dUil" 11,\\(, 11('('11 adequdleh' completed, and that the analytical results 

should be considell'ri u"lblt' ,Ie qu,rlifil'd. 

As discussed ab(l\ (" thl're wcre '-iJ1('cif-ic results that \V('fC feje'cted, in \vhich the data CC1lUlOt 

be used. VVith the ""('pilon ,,[ tlwoe ,,'suits, the v,r!idation review demonstrated that the 

analytical systcln .... \\"('fl' ~~('nt.'r<dl!-· in contrul <ll1d the data can be used in the decision 111aking 

process. 

MS 

MS 
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AOC 56:3, Zono E, CNC 

StationlD I SamelelD I DateColiected I Iron (uglL) ManganesEul!9£!::L::J 

E563GW003 563GW003M4 11/18/2002 = 218 = 1913 

E563GW003 563HW003M4 11/18/2002 == 369 = 20!5 

E563GW004 563GW004M4 11/22/2002 = 1070 ,95.7 

E563GW005 563GW005M4 11/21/2002 = 1460 ~ 161 

E563GW006 563GW006M4 11/21/2002 = 2990 ~ 76.5 

E563GW007 563GW007M4 11/22/2002 = 208 = 62.4 

E563GW008 563GW008M4 11/21/2002 J 13200 = 15:3 

E563GW009 . 563GW009M4 11/22/2002 J 70.2 = 38.6 

E563GW04D 563GW04DM4 11/22/2002 J 82.5 = 68.7 

E563GW07D 563GW07DM4 11/22/2002 = 1390 ·270 

E569GWOOI • 569GWOOI M4 11/18/2002 UJ 33 ,260 

E569GW003 569GW003M4 11/18/2002 = 103 = 1913 

E570GWOOI 570GW001M4 11/18/2002 U 31.4 = 641 
.-

EE,70GWOOI 570HW001M4 11/18/2002 U 20.5 = 641 

EE,70GW03D 570GW03DM4 11/18/2002 = 299 - 36.7 



Aoe 563 . ZONE E, CNC 

-0'';; 
Iron, .'. Manganese, 

<'"c'f Dissolv.ed .,:.DiSsolved -'-':"7::< 
"'Slaiionll) . S~mFi~Hj DaleCofliic:tila (ugiL) )'''::;(uglL) 

E563GW003 563GW003M4 11/18/2002 U 66 3 ~ 197 

E563GW003 563HW003M4 1 1/18/2002 U 74.2 1% 

E563GW004 563GW004M4 11/22/2002 U 30 " 94.4 

E563GW005 563GW005M4 11/21/2002 U 20.9 ~ 141 

E563GW006 563GW006M4 11/21 12002 ~ 5S0 ~ 71.7 

E563GW007 563GW007M4 1 1/22/2002 U 19 . 61.3 

E563GWOOS 563GWOOSM4 11/21/2002 J 14100 ~ 152 

E563GW009 563GW009M4 11/22/2002 U 44.6 ~ 40.1 

E563GW04D 563GW04DM4 11/22/2002 U 3.38 J 8.98 

E563GW07D 563GW07DM4 11/22/2002 = 370 = 266 

E569GW001 569GW001M4 11/18/2002J 151 ~ 263 

E569GW003 569GW003M4 11/18/2002 U 36.8 = 190 

E570GW001 570GW001M4 11/18/2002U 8 = 666 

E570GWOOI 570HW001M4 11/18/2002 U 4.73 ~ 646 

E570GW03D 570GW03DM4 11/18/2002 = 21,' = 30.9 
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,CH2MHILL TRANSMITTAL 

To: Jerry Stamps 
South Carolina Department of Health 
and Environmental Control 
Bureau of Land and Waste 
Management 
2600 Bull Street 
Columbia, SC 29201 

Date: April 22, 2003 

From: Sam NaiklCH2M-Jones 
(770) 604-9182 ext 255 

Re: CH2M-Jones' Responses to Comments by SCDHEC regarding the RFI Report 
Addendum and CMS Work Plan, AOC 563, Zone E, Revision a 

Quantity 

4 

Description 

CH2M-Jones' Responses to Comments by SCDHEC regarding the RFI Report and CMS Work 
Plan, AOC 563, Zone E, Revision 0 - Originally Submitted on October 17, 2002 

If material received is not as listed, please notify us at once, 

'-, Remarks: 

-

Copy To: 

Dann Spariosu/USEPA, wiatt 
Rob Harrell/Navy, wiatt 
Dean Wiliiamson/CH2M-Jones, wiatt 
Gary Foster/CH2M-Jones, wiatt 

GNAITRANSMITTAL lETTER_042203.DOC 



Responses to SCDHEC Conunents 
RFI Report Addendum & CMS Work Plan, Revision 0 

AOC 563, Zone E 
Charleston Naval Complex 

Dated October 2002 

Hydrogeology Comments Prepared by Mansour Malik 

1. Section 1.1 Background: The report failed to mention the existing two paint booths 
inside Building 177 and how the activities of their operation may have affected AOC 
563. The site operation history must include all relative activities that would impact the 
environmental setting of the site. The text must be revised to reflect those facts. 

CH2M.Jones Response: 
AOC 563 is former Building 37, a locomotive maintenance house constructed in 1913 and used 
until 1939. According to the Final Zone E RFA Report (EnSafe, 1995), probable maintenance 
activities at Building 37 involved petroleum-based lubricants, chlorinated solvents and 
degreasers, and coal or petroleum fuels. Building 177 was built over the site of former Building 
37 in 1955. 

The existing paint booths inside Building 177 are not related to the historic site operations at 
Building 37 (AOC 563). The need for the identification of an AOC at Building 177 so that an 
RFI can be conducted has been evaluated by the previous CNC BCT based on operations 
conducted at this facility. Such assignment of an AOC had not been made during the initial RFI. 
The Navy/CH2M-Jones team recently recommended identification of the older paint booth on the 
southeastern side of Building 177 as a new AOe, and this location has been identified as AOC 
723 for inclusion in the RCRA Part B permit for the CNC. 

An RFA and RFI are being planned for AOC 723 during 2003, and the impact of the old paint 
booth operation on the southwestern side of Building 177 and related site COPCs will be 
evaluated and discussed in the RFI Report for AOC 723. 

2. The Division of Hydrogeology believes that the shallow groundwater source of 
contamination has not been fully investigated and the extent of the contamination is yet 
to be delineated. The Navy must delineate the vertical and horizontal extent of the 
plume using all available information from the existing and to-be-installed monitoring 
wells as well as the DITs on site. 

CH2M.Jones Response: 
Additional shallow and deep groundwater monitoring wells were installed during N(JVember 
2002 and sampled by the Navy/CH2M-Jones team to pr(JVide additional information on the 
nature and extent of groundwater contamination in the vicinity of AOC 563. Analytical results 
from this sampling effort will be presented and discussed in the Revision I of the RFI Report 
Addendum/CMS Work Plan (RFIRA/CMSWP) for AOC 563. 

3. Because only one deep monitoring well exists on site (E563GWOI0) at the present time, 
the 1,2 Dichloroethene (1,2-DCE) detection in the deep groundwater is not satisfactorily 
addressed. This RFI report neither identified a possible contamination source nor has it 
discussed the steps the Navy has taken to investigate such a potential source in the deep 
groundwater. The installation and monitoring of the newly added deep wells E563GW 
O4D and 070 will enhance delineation in the deep groundwater. 

AOC563ZERFIRACMSWPRSPTOCOMM.DOC 

-



CH2M·Jones Response: 

Responses to SCDHEC Comments 
RFI Report Addendum & CMS Work Plan, Revision 0 

AOe 563, Zone E 
Charleston Naval Complex 

Dated October 2002 

As indicated in the comment, two deep wells E563GW04D and E563GW07D were installed 
during November 2002. These wells were analyzed for VOCs. Analytical results from this 
sampling event will be presented in Rev 1 of the RFIRA/CMSWP for AOC 563. 

4. The groundwater data in the report ignored the Direct Push (DPTs) results. The 
Geographic information system (GIS) recorded a TCE concentration of 168 :g/L at 
699GP022 sample (E1a) dated 07/23/1997 and 24.1 :g/L of TCE at 037GP045. The text 
must be revised to include this information together with the information that might 
result from the newly installed wells. 

CH2M·Jones Response: 
The text in Revision 1 of this RFIRA/CMSWP will be updated to include a discussion of these 
detections. 

5. Section 8.3: CMS Work Plan: The CMS suggested a Monitoring Natural Attenuation 
(MNA) with Land Use Controls (LUCs) as a potential remedy. The Division of 
Hydrogeology would like to refer the Navy to the US EPA Guidance Seminars 
Monitored Natural Attenuation for Groundwater EP A/625/K-98/001 and the Interim 
Final OWSER Directive 9200.4-17 Use of Monitored Natural Attenuation at Superfund, 
RCRA Corrective Action, and Underground Storage Tank Sites. Among many steps the 
Navy should take are the following: 

a. All monitored natural attenuation requests must be accompanied by the site
specific characterization data and analysis. 

b. Identification of the mechanisms responsible for the attenuation. 

c. Demonstration that MNA will achieve site-specific remedial objectives within a 
reasonable time frame as compared to other methods. 

d. Demonstration that off-site migration of groundwater with hazardous 
constituents in concentrations above an established maximum contaminant level 
(MCL) or above a site-specific background concentrations is not occurring. 

e. Identification of any transformation products that are more toxic than the parent 
contaminant. 

f. Identification of any transfer of contaminants from one medium to another. 

CH2M·Jones Response: 
Monitored natural attenuation (MNA) has been mentioned in the RFIRA/CMSWP as a potential 
remedy. The CMS Report will address the final remedy chosen for the site. Should MNA be the 
chosen remedy, the information requested above will be provided in the CMS Report. 

6. The report lacks the following items and the Navy should include them: 

a. A potentiometric map showing all the existing monitoring wells and the 
groundwater geoprobe locations. 

AOC563ZERFIRACMSWPRSPTOCOMM.DOC 



Responses to SCDHEC Comments 
RFI Report Addendum & eMS Work Plan, Revision 0 

AOe 563, Zone E 
Charleston Naval Complex 

Dated October 2002 

CH2M-Jones Response: 
A shallow groundwater potentiometric map has been included in Appendix A of the Revision 0 
RFlRA/CMSWP. 

b. A deep groundwater flow map. 

CH2M-Jones Response: 
A deep groundwater flow map will be included in Appendix A of the Revision 1 of this 
RFlRA/CMSWP. 

c. The required well logs including the groundwater geoprobes. 

CH2M-Jones Response: 
Well logs for the groundwater monitoring wells installed during the RFl are included in 
Appendix A of the Zone E RFI Report, Revision 0 (EnSafe, 1997). 

d. Geologic cross sections figures. 

CH2M-Jones Response: 
Geologic cross sections in this area of Zone E have been provided in Figures 2-4A and 2-4B of the 
Zone E RFI Report, Revision 0 (EnSafe, 1997). If a more localized geologic cross-section is 
found necessary for the CMS, it will be provided as part of the CMS Report for AOC 563. 

e. Chain of custody forms and data validation 

CH2M-Jones Response: 
Data validation reports for the November 2002 sampling will be included in Revision 1 of the 
RFlRA/CMSWP. Data validation reports and chain of custody forms for the initial RFl sampling 
efforts have been provided in Appendix I of the Zone E RFI Report, Revision 0 (En Safe, 1997). 
Chain of custody forms for the November 2002 sampling will be provided in the Revision 1 of the 
RFlRA/CMSWP. 

7. Reference to the Sampling and Analysis Plan dated October 31, 2002 Section 3.3 
Groundwater Sampling and Analysis Plan stated," and samples will be collected from these 
new wells in order to verify the presence of VOCs in the vicinity of the site and assess 
geochemical conditions". The Division of Hydrogeology wants to remind the Navy that all 
analyzed VOCs must be reported in the final report of findings. 

CH2M-Jones Response: 
This data will be included in Revision 1 of this RFlRA/CMSWP. 

AOC563ZERFIRACMSWPRSPTOCOMM.DOC 3 
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Responses to SCDHEC Conunents 
RFI Report Addendum & CMS Work Plan, Revision 0 

AOC 563, Zone E 
Charleston Naval Complex 

Dated October 2002 

Conclusion: 

It may be premature to conduct a CMS prior to receipt of analytical data from the 
new six shallow and deep wells. The Navy must incorporate data generated by the 
October 31,2002 SAP into the CMS. 

The CMS report should consider the present conditions of the site and evaluate all 
data that has been generated. The CMS report must evaluate and propose remedial 
measures for both shallow and deep groundwater if warranted. 

It is strongly recommended that in situ remediation in areas of elevated 
contamination be considered. 

CH2M·Jones Response: 
Comment noted. Data generated from the November 2002 sampling event will be included in 
Revision I of the RFIRA/CMSWP. 

AOC563ZERFIRACMSWPRSPTOCOMM.DOC 4 
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